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The Hydraulic Service Engine of 
the Pope Tube Company.—I. 


illus 


The 


trate a new departure in the construction 


accompanying engravings 





of pumping engines for high pressure hy 


draulic service. It is not many years 
since the horizontal duplex crankless 
type of machine was considered the only 
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valves and to violent water h: 


passing 


to a very low point, while the problem 


obviously 
Nevertheless in this 


juiet running Inecre 


the pressure 


ases with 


the centers, has held speeds down 


gine we see a crank machine operating 
regularly under pressures of 1,200 pounds 
ind over per square inch, and running 
with complete absence of shock at sixty 
urns per minute It has now been in 





one suitable for this service, and, in tact, 
sufficiently good reasons could be ad 
vanced to convince many that that type 
of machine was final for the purpose 


The supposed harshness of the crank mo 


tion was believed by many to forever bar 





the crank engine from such work Even 


at the pressures of water works pumping 


engines the tendency to slamming of the 
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GENERAL VIEW Ol PUMPING PLAN’ 

operation for three years, and, thoug 

the first of its kind in high pressur 

vice, the repairs t ive been only 

nominal \ few chang wert und 

necessary at the start, such as the substi 

tution of fibrous for cup leather packings ops 

in some places, and a change nthe 

method of governing was found d bl 
properly so called, there 


but oT re pairs 
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his result is 
y! \ ( the Riedle 
gi e pump cylinders, and we 
ve the engravings which accompany 


t e first w show that 
from the mstructional standpoint 
Ve m Sti ited bey id 
that the mot 1ot in tact 
1 | e dithcult ret 
r 1 pump! engines 





t ( duc » the Ihngh accelera 
e p the cran —P the 
uty action of spring 

With such valves the turn 
sarily finds them 
I no pause in the 

lie enter the 

( need with the 

)) ( uc! vl cl 
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as seen in Fig. 1, which is from a photo- 





graph. The pipes leading to the fore 
ground are the exhaust pipes and lead to 
the independent condenser, located in the 
well of which the top is shown. A view 
of one engine from the opposite side is 
shown in Fig. 2, in the foreground of 
which is shown the accumulator, to be 
more fully shown later on. The arrange- 
ment of the steam valves is seen in Fig. 





3, from which it will be seen that the high 
and intermediate pressure cylinders have 
one wrist plate each, while the low pres- 
sure cylinder has two—one behind the 
other. Figs. 1 and 2 show that the steam 
eccentrics, are located on an auxiliary 
shaft carried by the engine frames and 
driven by two eccentrics on’ the main 
shaft—one at each end thereof. One of 
these eccentric rods with its crank on the 





auxiliary shaft is seen in both Figs. 1 
and 2. The cranks on the auxiliary 
shaft and the eccentrics on _ the 
main shaft have of course, the same 
throw, and those at one end are at right 
angles to those at the other—the entire 
arrangement being strictly analogous in 
action to the side rods with cranks at 
right angles on the two sides of locomo- 
tives. The auxiliary shaft and the axes 
of the wrist plates being perpendicular 
to each other, ball and socket connections 





are provided between the eccentric rods 
and wrist plates, while the acting eccen- 
tric surfaces are segments of spheres. 
Fig. 3 also shows the cone belt pulley by 
which the governor is driven. This pul- 





FIG. 2.—ENGINE AND ACCUMULATOR 


return currents of water are established 
These currents then act to close the valves 
with great suddenness, the closing of the 
valves in turn stopping the return cur- 
rents with equal suddenness, giving rise 
to the destructive slamming of the valves 
and water hammer which have baffled de- 
signers of high speed crank pumping en 
gines since such engines were first made 
In the Riedler system the usual springs 
behind the valves are dispensed with, the 











valves being positively closed at the in 
stant the crank passes the center by a 
moving lever adapted to that purpose. 
The valves are of the poppet type and 
are opened by the fluid pressure as with 
spring closed valves, the only essential 
I 


difference being in the substitution « 
positive closing for the uncertain closing 
due to springs. It will be seen that with 
gradual closing insured at the instant of 
passing the center, no return currents, no 
slamming of the valves and no water 
hammer, due to the abrupt checking of 
return currents, are possible, and increase 
of speed becomes feasible. 

The engines at the Pope tube mills 
are, at the steam end, of the vertical ma 
rine type with triple expansion cylinders 
and Corliss valves, and are designed to 





secure a high degree of steam economy. 
here are in fact two complete engines, FIG. 6-WATER VALVE GEAR. 
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ley is belted from a similar but reversed 


cone on the auxiliary shaft below, as may 


be seen in Fig. 1. The entire arrange 
ment will be referred to again and mor 
leneth 
The pump cylinders are too much 
hidden from view in Figs. 1 and 2 to be 


readily seen, but Figs. 4 and 5 show then 
Fig. 4 shows how the pump 


the 


very clearly 


cylinders are supported by one of 


frame stanchions and by a special hanger, 


while Fig. 5 shows the double con- 
necting rod construction by which the 
pump cylinder is brought exactly in 
line with the steam cylinder pis 
ton rod Fig. 4 also shows again the 


wxiliary shaft and the method of driving 


AMERICAN MACHINIST 


The and 


49 inches in 


steam cylinders are 109, 32 


diameter by 30 inches 


stroke, the diameter of the water plungers 
being 534 inches. The engines were 
designed for 135 pounds steam pres 
sure and 1,200 pounds’ water _pres- 
sure, although the latter has been in 
‘reased to 1.450 pounds 
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Workingmen’s Houses in Germany. 
Vice-Consul J. F 


\ugust 15, 


Monaghan writes 
1808: 


foot to 


from Chemnitz, 


“There is a movement on fur 
nish workingmen with better tenements 


Now 


which 


buildings 


The 


are crowded into 


look like 


they 


often barracks 











it as well as the outer valve gear of the 


water end. This will be seen to comprise 
a gear containing a Corliss wrist plate, 


rock arms actuating shafts, on which suit 


able arms inside the water space act t 
close the valves. The lower valve is, ol 
course, the suction, while the upper 1s 


the discharge valve, and the connections 


to the mains are apparent Che cylinders 
shown in Fig. 4 are, of course, the outer 
cylinders, and the eccentric tor the auxi 

iary shaft is so set as to also act for the 
water valve gear, but for the other cylin- 
ders special eccentrics are necessary. 
Fig. 6 is a half-tone showing the valve 


gears of two of the water cylinders 
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do not extend to the house. In connec 


Che 


when a 


a water closet 
lot. 
will be 


tion with the shed is 


such a house and 
are built at a 


tween $850 and $oso0._ It 


cost of 


number time, be 


will rent for 
the 


price the workingman has to pay for two 


about $53 a year—that is, for same 


rooms in the barrack-like 


tenements of 
the large cities.” 
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Technical Publications. 


PROSPECTUS AND ANNUAL REPORT 
FOR 188 OF THE EDUCATIONAL DE- 
PARTMENT OF THE YOUNG MEN’S 


CHRISTIAN ASSOCIATION. 


The first of these pamphlets gives in 


outline the standard courses of study of 











FIG. 


3—STEAM VALVE GEAR. 


proposed houses will be built upon lots 


about 16% teet wide by 102 feet deep, 


thereby allowing tor a front yard for 


flowers and a back yard for a vegetable 
garden and shed, the latter for the keep 
ing of poultry or some domestic animal. 
Che 


parlor and kitchen 
the 


houses will contain five rooms. <A 


will be on the first 


tloor, parlor containing a porcelain 
stove and heating pipes, and the kitchen 
The three bed- 


rooms on the second floor will easily hold 


a wash boiler and stove 


five or six persons, and can be made to 
accommodate ten. In the largest an iron 
A pump will pro- 


works 


stove will be placed. 


vide water where the city water 





the evening classes conducted by the Y 
M. C. A.—the standardization of the 
courses having been found necessary on 
account of the growth of the associa 
tion’s educational work The standard- 


ization extends no further than the frame 


work, however, individual teachers being 


expected to fill in the details of the work. 


the subjects covered comprise mathe- 


matics, bookkeeping, law, government, 


politics, drawing, practical science and 


manual training, and from the annual re- 
port we that last 
attended the 


largest number from any one walk of life 


stu- 
the 


learn year 25,130 


dents various c 


asses, 


being 4,065, who were mechanics 
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John Teck and the Oil Wells. 


BY JOHN RANDOI 

John Teck comes of a highly respect 
able as well as highly successful family 
well known in Western Pennsylvania and 
in Philadelphia. John has a taste for 
mechanics, honestly his, as all the Tecks 
have been more or less connected with 
manufacturing enterprises, although the 
first Teck was an immigrant farmer, and 
all of the Tecks without exception manu 
facturers, contractors, bankers or what 
not, own farms, though they do not rate 
these farms as productive assets. Hav- 
ing mechanical tastes, and having a very 
hard round head, John early formed the 
conclusion that he would adopt the pro 
fession of mechanics, because mechanics 


was the foremost thing of the world. and 
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fortune rather than his fault that 


not built in a way to realiz 


At graduation John Tec 
on “Power Transmissi 


1 


which was thought to be 


paper 


Elements,” 


e his dream 
k read a 

yn 

a very 


ing effort, and was considered 


by the various members of 


Lilt 
ly gathered at Idealburg 
sion, and was, to tell the e1 
regarded as little short of mi 
a girl cousin of John’s belon 
Western branch of the Teck 
John had not met for sever: 

us to commencemen 
Upon the conclusion of the 


rity an invitation of the | 


was the father of the girl 


company him to his hom 


rest and recuperat 








FIG. 1—A *“* BAILER” DERRICK 


he told his father that he would like to 
take the M. E. course, and the time of 


John Teck’s visit to the oil wells was im 


mediately after he completed his studies 


at Idealburg, where he formed a great 
friendship for Professor Triangulus, who 
had started in life with the intention of 
being a mechanic, but failing to find a 
berth exactly fitting his individual cor 


ners—which were of the acute and non 


adaptive order—became a college pro 
fessor instead In the college Professor 
Triangulus was supposed to be a dis 


tinctively practical man, because he had 
struggled into and out of some posts of 
importance in real machine shops before 
he finally laid up for life in the professor 
ship at Idealburg; to do Professor Tri- 


angulus justice, practical mechanics was 


really his early ideal, and it is his mis- 
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+) 


nc] 


very 


pro nis 


fin 


Teck fan 


that oce 
tire 

iculiouUusS 
ging to 


Idealburg 


function John accepted with great alac 


| ( ck 
1 


Wa 


t 


wl 


VIEW 


OF 


duration, after the mental exertions of his 
studies. 

The other side of Harrisburg, on the 
train, Uncle Teck told John about some 
oil wells he had on a farm in the out 
skirts of Warren, which had once been 
good paying property, but were now 
‘pumpers” and “bailers,” with machinery 

advanced stages of decrepitude, d 
uggested that Jol n should take a lk 

the outfit and see wh he thought 
bout the renewals needful 

None of the Teck family Ss evel 
been above a joke, or lacking erious 
countenance in carrying out a delu n 
and it is possible also tl Uncle T 
\ while making 1 s to engine 
ng capability perhaps really wi 
ware of the p oO | taient 
had, nevertheless ed t sc 


SD el 


e t ‘ te g enterprise by 
exhib 1 e prevision of way 
( < S ( t rf. wl ( thers 
eC ‘ possibl I sav 
t l | « 1 1 
rat t ‘ le mk 
lal ¢ ( R seldom recog 
, , , 
ry r\V t ‘ | { D¢ eT 
j , But t 
vould bi nephew But whateve 
[ | i\ ve be ‘ 
99 
iT ee { 1) 
} 
I i sburg t eri 
to ] 1 ] ( \ W d 
( ed ber 1 pumped trot 
ent! pow st t tw 
ee ¥ ( ‘ | { 
| ‘ 
1 1 ¢ Wel W ¢ 
Ty | He ( ‘ i] ippea 
T 
ull 
‘ t ‘ «l n 


the sombre foliage of the trees, and that 





HORSE-POWER FOR RAISING BAILER 


engines, but he said very little | 


he felt that he would know mor« 





ye CAUSE 


when 


he saw the wells next day, and besides 
ill that it isn’t the way of the Teck tam 
vy to tall ery unless they have 
( pre ty wTre¢ 
r ( had bre 
' \dmired the 
« \\ ( Iie { up 
( ind d Uncle vould 
) e ve Un eck 
ered ri ( d r, but John 
( en t ( ul ( t 
Phe ‘ find Mr 
the wells are e Uhl far 
le Te He ort 1 the 
d ket the wel F eV 
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drilled, and has entire charge ol 


them, and can tell you all about them- 
but | 


were 


orry I cannot go over with you, 


have other matters for to-day.”’ 
John the Uhl 


seven acres in Conawango township, and 
he found Mr. Uhl, who told him a 


found farm of ninety 
great 
many things he did not know before, and 
he made several exposures with his 
camera 

The next day he printed some pictures 
early, and wrote the following letter: 
Professor Triangulus: 
DEAR ProFEssoR—I have done my first 
work as consulting engineer, by exam 
ining some oil wells at my uncle’s re- 
quest, and if every piece of work I per 
form gives me as many new ideas as this 
one gave me I shall have enough to think 
about The thought 
overshadows all others in my mind to-day 


is that of 


one great which 


there is a_ side engineering 
never heard of before, and it is 


that 


which I 


borne in upon me this new side is 


FIG 


the 
there really is. | 


most important side of engineering 
hardly know how to 
specify my exact thought, but it relates 
to negations—no tools, no money, no art, 


no aids of any sort outside of a man’s 
own head and hands, and yet from these 
negative factors the positive result of a 
valuable and durable operative mechan- 
ism, exactly adapted to its purpose, is 
produced 

All of this, as you can well understand, 
makes me doubt not only myself but all 
to 
up to this time, and leads me to ask my 


self to 


I have studied and endeavored learn 


what my real education is 


going 
cost me (or someone else) in dollars and 


cents before I reach a plane of sound 


commercially valuable engineering knowl 


eda 

But let me be textual in regard to these 
miserable three-quarter barrel oil wells 
on the Uhl farm. 

First of all, it was a joke which Uncle 


Teck saddled on me coming up on the 
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He 


once 


oil 
to 


group of 
fallen 
low production, and that the machinery 


had a 
but 


train. said he 


wells, valuable, now 


for operating them was worn out and 


must be replaced, and he would be glad 
to have me look at them and see what I 
thought it best to do. 

I will not tell you what I thought to 


myself, because you know very well what 


my ideas as to power transmission are, 


and you know how assiduously I have ap- 
plied myself to study of the mechanical 
elements embodied in the problem, and 
you know that I have flattered myself 
with the belief that I really knew some- 
thing of the best methods of transmitting 
that might be 
did say 


thing to Uncle Teck, so he doesn’t know 


power in any case pro 


posed. Fortunately I not any- 
how far off I was, but I really think he 
guessed pretty close to the truth. I hope 
I may live long enough to get even with 
him 


lo begin with, there are eight of these 


‘ 


3.—BELL-CRANK FOR OPERATING PUMP ROD OF PUMPING WELL. 


yt 





FIG. 


three-quarter barrel wells, five “pumpers” 


and three “bailers,” and they altogether 
produce somewhere about 35 or 40 barrels 
of The 


a thousand feet deep and 


oil a week, worth $1 a barrel 


wells are about 


about a thousand dollars each for 


Some « 


cost 


drilling f them paid a “bonus” 


of $200 each from the future well owner 


to the land owner, in addition to the one 
fifteen or 


eighth royalty. These wells are 


sixteen vears old 


Mr. Uhl owns the farm of ninety-seven 
acres on which the wells are located, and 
he has 20 cents a barrel for bailing the 
three bailers, and the five pumpers, all 
pumped from one steam engine fired 


with natural gas, are attended by Uhl at 


a monthly rate. Uhl furnishes the horses 


for operating the bailing hoist The 
pumpers are pumped with lifting pumps 
operated by bell cranks. The engine is 


the middle of the 


group of five pumpers, and is belted with 


somewhere nearby in 


a quarter turn belt to an upright wooden 


4.—SUPPORT 
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crank at 


upper end; on the wrist pin of this crank 


shatt horizontal its 


carrying a 
. wooden disk is fitted, about 20 inches 
diameter, and this disk has jaws and pins 
to take five hooks, and from the hooks 
half-inch iron rods, screw-sleeve coupled, 
are led to each well pump bell crank, tak- 
ing hold of the lower end of the vertical 


member, the rod_ being dropped 


the 
upper bell crank member. 


pump 


into well from near the end of the 


Some of the 
wells are perhaps 500 or 600 feet from the 


engine. 


The gas is lighted under the engine 
boiler in the morning, and that is all 
there is to it. The engine is without a 
governor, the steam is throttled to give 


the proper rate of speed for the pump 
rods, and as the fire and the work are 
constant the boiler feed can be exactly 


gaged with the pump supply cock, and if 
the engine is oiled once a day that is all 
\ll of the oil pumps 
tank, 


there is to be done. 


are piped to a common receiving 





FOR BELL CRANK ROD. 


and this tank is piped to the pipe line 
and is emptied by the pipe line gager. 
s the tank, empties it and gives 


who gage 


a certificate of delivery, which the pipe 
line company pays on presentation 

The Uhl farm is arable, and Farmer 
Uhl raises corn, wheat, oats, hay and 
buckwheat, and has four cows, three 


work horses and a brood mare and colt 
His taxes are $70 a year, and he lives in 
a vine covered cottage and has an or 
chard and vineyard, drinks from a 
living spring of soft water, and is a free 
man, master of himself and all he surveys 

Uncle Teck told me that much of the 


“machinery” must soon be renewed. This 


renewal has taken place very recently at 


one of the “bailers,” shown in Fig. 1, 
which also contains a portrait of Bailer 
Uhl and his white bulldog Danger. The 
tower, or “derrick,” is made of rough 
hemlock stuff, the uprights 2 inches tl 

ind the braces 1 inch thick, all nailed to 
gether The horse-power is made of 
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| 
hemlock lumber likewise, nailed to an up slide? You remember the extended con Lhe gear was eccentt the shaft being 
right shaft which has a cast iron wing- sideration I gave to this problem? I placed at about one-third of the diametes 
gudgeon fitted into its lower end. You’ was glad when Uncle Teck was talking instead of att enter, whilethe edge con 
can see this more plainly in Fig. 2, which m the train about the oil wells that I taining the teet true cirel id 
is a larger view of the horse-power and ad all the details of rod transmission in is designed to give a variable sp 
rope winding drum. The rope is 34-inch my head. But on the Uhl farm they don't e twister 1 nism, after the range 
manila and costs $12 for the 1,000 feet use any of the ways I had thought about d Ol nveloped by the paper, but 
required For labor and material the They just cut two saplings and drive them why mi rl cam motion was not 
horse-power and derrick cost for the into the ground, and nail a board across ubstituted 1 tead is mors i 
structures about $28, and the “‘bailer,” a the top, see Fig. 4, and tie a_ piece 
tin bucket, about 8 inches diameter by three-quarter manila rope to the crossbar, The peculiar thing about this gear was 
25 feet long, with a valve at the bottom, and then tie the other end to the bell crank that it to mmon spur pinion with 
cost about $18. This makes about $58 driving rod, and that’s all No joints traight teeth, while the teeth on one-halt 
total cost of the machinery of one bail- no slide, no friction, no oil, no repairs 4 the gear were all different, each one 
ing well. And this $58 outfit is what my And from the weathered look of the ropes having a varying shape. The whole affair 
worthy uncle proposed I should “look I should say they last a very long time vas symmetrical on the line +-y, Fig. 1, 
at’ and see what “could be done!” I I think this rod support made me feel but the teeth at *# were of ordinary shape, 
could, evidently smaller than anything I ever saw before. xrowing more and more distorted as they 
What would this derrick, 40 feet high, | was sure of that detail, you know: pproached where, on a top view, they 
and this horse-power and winding drum Uncle Teck went to Buffalo yesterday were almost diamond shaped \s_ this 
have cost if I had designed them and had and has not yet returned. IT may not meet was to be a cast gear, the problem was 
them built according to the best of my lim very soon. I have pretty well con how to e the pattern with the teeth of 
knowledge? cluded that the best thing I can do is to the correct shape, and the cut and try 
It makes my cheeks burn to think of it! travel for a year—where dos sn't make plan seemed to be the only really practi 
| Observe the ‘correct proportions of the much difference—I can be taught almost cal one, and was accomplished about as 


‘ f ] : 
tower and the proper distribution of ma- @"ywhere, I fancy—and try to average tollows 


terial throughout: notice the tangent “P my actual standing before I attempt The pinion blank was cast, turned, and 
bracing of the winding drum—in short, ‘9 40 anything else ne teeth milled in it tor use in iping 

7 a4 fully - tl teet] n the ear pattern » blank of 
please understand that the whole of this Faithfully yours, thi gear pattern, the blank of 
Sn : ¢ IN “e \ cl \ ] » turned at both tte to 
$28 job is the work of a real engineer, a Joun TEck ' ' l and both fitted t 


the AAA i ruc rt of a jig s shown in Fig. 3 


man who can make the best things for t 

















least money! I saw the man who built An Odd Gear Pattern. : ; ' ard : with an upright 
this job, and I doubt not hundreds of ; . : alae nd, wit ' it nserted tor 
others just like it, and his boy, about six- Pn nene eeee the pinion to work on, also a plug C fitted 
teen years old, who helps him, but I did Several years ago I made a pattern for loosely in the board DP, so as to be easily 
not tell him what kind of an engineer I 2 8¢F; to be used on a special machine’ removed and inserted each time it became 
thought he was If I had he would (0% Wrapping paper about oranges, and necessary to try the gear with the pinion, 
probably have told me he was a car- 3° I never saw one like it before, and the hub on the under side being left off 
penter, not an engineer. I did not tell have never seen or heard of one of the until the pattern was nearly finished. The 
him I had just graduated at Idealburg 
If I had\I suppose he would have thought 
I must know a lot, which is not my own 
present opinion . Lae | 
On the upper part of the vertical hors« 48 Teeth 
power shaft there is fixed a wooden 
brake drum, with a brake band of band : 
iron, say, 244 or 3 inches wide, by which | A } | 5 
the velocity of the 1,000-foot drop of the } | . | 
“bailer” down the well is regulated L 7 
When the bailer is at the bottom the lee: ATI ig 
horse is hitched to the horse-power lever Ui: | Fig. 2 
ind the bailer is wound up to the surface iti 
the bailer can be lowered and raised again i 
in ten minutes, and it holds about one l . 
third of a barrel 
The machinery of the pumpers is | F 
shown in Figs. 3 and 4. The bell crank 
1S pivoted at the top, ona double-ended E | 
gudgeon, running in wooden boxes. The iu 
pump rod is carried up high above the | a — er igs 
upper bell crank member and torms a ees io D 
flagstaff, the motion of the flag showing Fig. 3. 
from a long way off if the pump is at 
work The frame for supporting the AN ODD GEAR, AND RIG | MAKING 1 
bell crank is of substantial timbers, some 
of which still retain their bark, only the kind since, I thought a few words d dea was to e a master patt the 
ends being slabbed off for fitting; but scribing it might be interesting to some. _ gear th t teeth larg ( eswax, 
the form and bracing are all right I cannot at this time give the exact di nd then have a white metal casting for a 
How do you suppose the %-inch ac- mensions, but should say that this gear permanent pattert 


l 


tuating 


rod, say, 600 feet long, some- was about 5 inches in diameter, had, per Appro 


ximations of the teeth were glued 


where nearly horizontal, is supported to haps, 48 teeth and was shaped like Fig. 1 to the blank and whittled until, when the 
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spur was revolved on its shaft in the jig, 
then beeswax 


1 


the Lcal 
was plastered on, and the spur, previous- 
ly heated, would shape the wax, and the 


would turn also, 


revolving process would continue. 
\fter the expenditure of considerable 


time and patience, quite perfect teeth 
were molded by the warm spur, except 
having, of course, rather ragged ends, 


which were removed by chucking the 


blank in the lathe and squaring down the 
edges of the teeth 

Wax will turn beautifully if care is used 
in holding the tools, and a smooth, shin- 


ing surface like glass is the result. 
\fter the pattern was finished and var 
nished it went through the foundry, and 


showed hardly a scratch on the wax as 


the result My impression is that two 
castings were made from it in iron and 
one in white metal, the latter being in 
tended for the regular pattern 
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Notes on the Definitions of Some 
Mechanical Units.* 


BY WILLIAM KENT, M. AM. SOC. M. E. 
The following paper has been suggested 
by recent discussions in the Society for 


Educa- 


the Promotion of Engineering 

tion, in which considerable difference of 
opinion was shown to exist between the 
physicists and the engineers in regard 


to definitions of the commonly used 
terms: force, mass, weight, etc 
If a body at rest, but free to move, 


whose mass is M, be acted on by a con- 
stant force, /, during a time, 7, it will 
acquire at the end of the time a veloc 
ity, V 

The equation of the four quantities, 7, 
F, T and V, is 

Fr M I, 

provided that the magnitude of the units 
in which these four quantities are meas- 
ured, in any of measurement, 1s 
such that the unit force is that force which 


system 


will give the unit mass unit velocity in 
unit time, so that we may write 
F 1rMxiil 
1 ; 
17 
From the equation I’ 7 M IV we 
may obtain the four equations: 
MV MV 
FF = -h.$ (tho 2 iV (3): 
7 I 
om : FT 
M YT. caps | F (4); 
J M 
and from these four equations we may 


obtain definitions of the four unit quanti- 

ties, each in terms of the other three, as 

follows: 

(1) Unit that 
give unit mass unit velocity in unit 


force is force which will 


time 


* Abstract of a read before the section 


of Me cl anical 


Association 


paper 
Engineering of the 
Advancement of 


TAOS 


and 
for the 
August, 


Science 


American 
Science, 


Boston meeting, 


AMERICAN MACHINIST 
(2) Unit time is that time in which unit 
mass will acquire unit velocity when 
acted on by unit force. 

Unit 
acquire unit velocity when acted on 


mass is that mass which will 


by unit force for unit time. 


(4) Unit velocity is that velocity which 
unit mass will acquire when acted on 
by unit force for unit time. 

These four statements, however, are not 


really definitions. They are simply ex 
pressions of arithmetical equalities. 
These definitions are examples of rea- 
The definition of each 
terms of the 


other 


soning in a circle. 
expressed in 
other We may 
definitions, however, in which each term 


quantity is 
quantities. have 


is defined independently, without refer 
ence to the other terms. 

Unit mass may be defined as the mass 
of a certain piece of metal, such as the 
the Unit 


with 


gramme. 
that 
which the standard pound is attracted to 


British 
may 


pound, or 
force be defined as force 
the earth at London, or as some frac 


? 


tion—say, I + 32.2 of that force; or, it 
might be defined as that force which will 
certain dis- 


stretch a certain spring a 
tance, or, as that force which will elon 
gate a certain steel bar a millionth part 


Unit velocity may be added 
a certain distance di 


of its length. 
as the quotient of 
vided by a certain time, the distance be- 
ing the length of a certain piece of metal 
Unit 1-86,40oth 


part of a mean solar day, or, 


defined as 
as the time 


time may be 


in which a certain pendulum makes one 


vibration at London 

Referring again to the equation F T 
M IV’, and choosing our units so that the 
unit force is that force which in unit time 
gives unit velocity to unit mass, we may 
obtain the following statements of the re- 
lation of the four unit quantities, F, 7, 


M V: 
F 7 M ! 


poundal acting for 1 second on 1 lb. 

gives a velocity of 1 ft. per 
sec. 

1 second on 1 massal 

gives a velocity of 1 ft. per 
sec. 

1 second on 1 Ib. 

gives a velocity of 1 gravi- 
tal per sec. 

1 timal on 1 Ib. 

gives a velocity of 1 ft. per 
sec. 


_ 


1 lb. = ot 


The term “poundal” has been used by 


some English writers on mechanics. The 
terms ‘‘massal,” “‘gravital’’ and “‘timal’’ 
have been invented for the purposes of 


this paper only It is to be hoped that 
they will never be used in the text books, 


and that the term “poundal” will soon be 


expunged from those text books which 
have adopted it 
One pound force is the force with 


which gravity acts on the standard pound 


at London: 1 poundal is I 32.19 of this 


force; I pound mass is the mass of the 


standard pound; 1 massal is 32.19 pounds; 


! gravital is 32.19 feet; I timal is 1-32.19 


of a sece nd 


Out of the four statements given above 
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we may select those that are most con- 


venient for any given purpose, such as 


engineering practice, and throw away and 


forget the others, since the unnecessary 


multiplication of formulas, terms and 
definitions only gives rise to mental con- 
fusion and error. In engineering, with 


English weights and measures, the third 
statement is practically the only one that 
is needed, and, translating the useless 
term gravital into its equivalent, we may 
write it: A force of 1 pound acting on I 


pound mass for 1 second gives it a ve- 


locity of 32.19 feet per second 
convenient in electrical or 
the 


It may be 
stellar use 


multiple, the megadyne, but there seems 


physics to dyne, or its 


to be no use in English measurements 


for the poundal, nor do we need any such 


terms as the gravital, the massal or the 
timal 

Prof. John Perry, in his work on “The 
Calculus for Engineers,” London, 1897, 


says: 

‘I venture to say that there is not one 
practical this country 
thinks in poundals, although all the books 


engineer in who 
have used these units for thirty years.” 
The word pound is used in two senses, 
as the unit both of force and of mass (or 
This 


fusion, for whenever it may be necessary 


weight). need introduce no con- 


to make a distinction we may say a 
pound force, a pound mass or a pound 
weight. 

We may rigidly define the pound force 
as the force which gravity exerts on the 
metal) at 


pound (a piece of 


The pound mass, or weight, is 


standard 
London. 
the standard pound itself 

It will be that we 
press the relation F T = M V in terms 


noticed cannot ex- 
of the pound unit of mass and force, the 
second of time and the unit of velocity 
but in the English 
introduce the 


I foot second, 


System we 


per 
have either to 
coefficient 32.19 or 1-32.19, or 


the 


numerical 


else to invent a new unit such as 


poundal, dyne, gravital, etc., in order to 


obtain an equation. If our unit of dis- 


tance were 32.19 feet, instead of 1 foot, 
then we could express the equation with- 
out such a coefficient or new term, but 
the benefit would be infinitesimal in com- 
parison with the confusion that would re- 
from the introduction of a new unit 


as much reason, 


sult 
of length. 
however, for using a new unit of length, 


There is just 


such as a gravital, meaning 32.19 feet, as 


there is in using a new unit of force, such 
as the poundal 
The 


been 


in what is said above, 
the 
is used in the text books on physics, 
most 


word mass, 


has used in sense in which it 


but 


used in another sense by 


it 1S 


writers on engineering—namely, as_ the 


quotient arising from dividing the weight 


of a body at London by 32.19, or by di- 


viding its weight (defined as the resultant 


of the attraction of gravitation upon it), 


at any other place by the acceleration 
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due to gravity at that place, say, 32.16 
at latitude 45 degrees at the sea level. 
The the 
and the engineer is merely one of defi 


difference between physicist 
nition. 
the physicist using for his own purposes 


There may be no objection to 


the terms and definitions which he finds 
but 


most useful or convenient, it 1S an 


open question whether the physicist has 
the 


terms 


right to denounce the engineer’s 


and definitions as or 


improper, 
the 


used in teaching mechanics to 


whether it is advisable for text books 
engineer 
definitions of the 


ing students to use the 


physicist instead of those of the engineer 


The 


cially obj« ctionable, for it 


use of the term “poundal”’ is espe 
is not used any- 
text books, in 
Much 


students of me 


where outside of the any 


art, industry or profession con 
minds of 


be 


fusion in the 


chanics would avoided if the term 


were denounced and dropped from the 
language 
[We are glad to express our cordial 


Mr the en 


uselessness 


should 


Kent's views of 


the 


approval of 


of term poundal, o1 


tire 


perhaps we say we are glad to 


useless 


publish his demonstration of its 


is nothing less than 


His 


reductio ad 


ness, for his paper 


a demonstration method is essen- 


tially that of absurdum, 


since he shows that there is just as much 


need for such terms as massal, gravital 
and timal as there is for poundal, and no 
\nother prac 


real need of any of them 


tice of a piece with the introduction oi 
this word poundal is the use by special- 
ists in the testing of materials of the 
term strain in the sense of deformation 


Professor Perry’s words might be fairly 
paraphrased and to this 
We doubt if there is a practical engineer 
in this country, outside the ranks of the 
of the 


applied term 


aforesaid specialists, who thinks 
as meaning anything differ 
ent from load, 
make himself think of the word as hay 
We speak of the 


strain on a rope, or of a piece being un 


word strain 


stress or or who can 


ing any other meaning 


der severe strain, meaning stress, and 
all the king’s horses have not power 
enough to make anyone feel that the 
word is used otherwise than in_ its 
natural and correct meaning. and we 


doubt if the specialists who use it in the 
of 


wrench 


deformation do so without a 
to their 
of the real meaning of the word 


AAA 


The Ross Feed-Water Filter or Oil 
Separator. 


sense 
sense 


Ep.] 


severe ingrained 


The illustrations show feed-watet 
filter or oil separator already in exten 
sive use upon transatlantic and other 
steamers, and which should be equally 


serviceable for stationary engines Its 
function is to remove oil from feed wa 
ter, where the water is used over and 
over and has already passed through th 
engine and carries more or less of the 
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lubricating oil, which it is 


to exclude from the boile: 


very 


5 Phe 


necessary 


filter 


is connected into and forms a part of tie 


feed pipe, being located between the 


pump and the boiler 


Referring to Fig. 2, the 
the filter will be readily und 


valves of the filter are show 


for the regular operation 
The water enters the right 
the top and passes down 


be 


chamber low The centr 





operation © 


erstoot 


n in yp 


filt 


l 
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provided very large, being trom 250 t 
1,000 times the area of the feed pipe, ac- 
COTraCINE \ ( equired Phe Wa 
ter the | ‘ vy ugh the filter 
{’ T ) ¢ ( ( tire skel- 
< ( ad s¢ ( d 
cn ed \V ¢ 

Ws 

( ( eparated n 
( \ it¢ le out side 

C 1cTla l ( ¢ 

( pnre< bk eS1S 1 ( ] 








rHE ROSS FEED 
this chamber is occupied by the filter, 
which extends horizontally the  entire¢ 
length of it. The filtering material em- 


ployed is what is familias 


Turkish toweling, although it is 
factured in the United § State 

skeleton of the filter is show: t 
in Fig. 1. This consists of light « 
bronze sections of open lattice 


1 


held together by long 


through the’ whole Th 
which is in the shape of a b: 
larger than the skeleton, 

it and drawn down between 
sections by means of sti 


around it The filtering 


mM 


ly known as 


anu- 


bolts, extending 


e toweling, 


ig and I 
drawn 
each of 

Ings 


Ssuriace 


wound 


thus 


WATER FILTI 
eC \ the wate | resistance 
will be indicated by the ditference in the 
read Lf oO e two pressure gages shown 
thie i ( nd when this difference 
‘ ( ( three poun the filter 
1 De ines by revers¢ Wa hing in 
POSsitio by changing the filter, a spare 
on \ be p ded It will be 
oticed ‘ ha ice n both 
ype ner, and that 
( botl e upper and lower 
) fe li the rewe down 
e feed water pass« o the i] with 
Ol Pp £ 1g the hit If valve 
/ the eC d the drain cock at 
the bottom opened, the head F may be 
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taken off, the clogged filter removed and 
the clean filter inserted, the entire opera- 


tion usually not taking more than five 
minutes 
For washing the filter without removal 


valve A is first closed, or screwed down, 
and then B is closed and the drain cock 
is opened. Valve 
tle, and the current thus created around 
the filter the 


A is then opened a lit- 


washes outside of it. By 


shutting valve A and opening B the cur- 
rent is made to wash the interior of the 
from the in- 


filter, or to wash through it 
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from Practical 


Men. 


“German” Circulars. 


Letters 


Machinist: 
murdered 


Editor American 


I have in my time the 
Kaiser’s fearfully and wonderfully made 
language most horribly, although with no 
foul intent; 


orally, and I question very much whether 


but this has been principally 


in my most helpless and desperate mo 














Wa VZ je 
Aa =. 
C = it * yy 
— 
= 
Bye Pass — ; 
Outlet Inlet 
to from 
Boiler 


«< 











Filter 
Chamber 


SECTION 
side Che long rod attached to the spare 
filter is merely a handle used to place it 
in position, and is unscrewed and re 
moved before the cover is put on 

The filter is made amply strong tor the 
modern 
It 


Company, 


highest pressures employed in 
tested at S00 pounds. 


Valve 


practice, being 
is built by the Ross 
Troy, N. Y. 
AAA 

The Hamburg-American Line recently 
placed an order for a new steamer which 
is to be provided with double sides, de- 
to afford 


protection 


signed additional 






Or 


Feed Pump 
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FILTER. 


ments I have committed so foul 


many 
linguistic deeds as are on record in some 
of the so-called German circulars which 
reach me here from “God's country.” I 
have before 


me which is quite ex- 


sup- 
a pipe threading and 


one 


pensively gotten up, and which is 
posed to describe 
cutting-off machine, but which does not, 

full, metric « 
In the 


award at Chicago the makers of the ma- 


by several jugs either 


r 


other system. quoting judges’ 


chine are made to say that the award was 


for a “combined steam hand 


I have 


and 
and so on all through 


engine 


machine,” 





October 20, 1808. 


just received a brick machine circular 
which uses the German word for ‘to die” 
instead of that for “to cut off,” and calls 
part of the machine the 

Most Germans can 
English better than such German. 


GRIMSHAW. 


some “surveyor 


strap.” understand 
good 
ROBERT 

Dresden, Germany. 


AAA 


Gas Engine Details. 
Editor American Machinist: 

The article in your issue of September 
22 on “Some Points in Gas Engine De- 
sign” contained some suggestions which, 
in the writer’s opinion, would hardly im- 
prove the modern gas engine, though if 
the author of the above article can show 
advantages by using the ideas proposed, 
in actual engine performance, we will 


be only too glad to get a report of his 
results 

The of a 
place of two or more poppet or mush 
and 


When new such 


use single piston valve in 


room valves is not new, its advan- 
tages are questionable. 
a valve may work satisfactorily, but the 
experience of the writer has been that a 
for a gas though 


simpler than two poppets, cannot be kept 


piston valve engine, 
tight for any length of time. 

It is generally conceded that a piston 
valve in a steam engine is less liable to 
leak when in motion than when at rest; 
but in a gas engine the piston valve must 
be at rest when compression and expan 
sion take place, and if it is tight enough 
to hold from 200 to 300 pounds it will be 
too tight to move freely under the dif 
ferent changes of temperature incident to 
the cold admission and hot exhaust 
Valve 
they not be more apt to leak than the 


gases 


rings might be used, but would 


piston rings, which the author of the ar 
to proposes 7 Te 


inforce with soft packing? Would not a 
better way be to have the piston rings 


ticle above referred 


made tight in the first place, obviating the 
necessity of fibrous packing, which causes 
If 


soft packing must be used, why not dis 


friction and lasts but a short time? 
pense with piston rings entirely and re- 
turn to old time Mississippi River steam- 
boat practice? 

Poppet valves are all right, and nearly 
all the 


The admission valve requires no work to 


successful gas use them 


engines 
operate it, and the exhaust valve in small 
engines is easily worked, while in large 
engines the terminal pressure is removed 
the 
port uncovered by the piston at the end 


from valve, either by an auxiliary 


of the stroke or by a small valve seated 
on the main 
The best 
terminal 


valve, which opens first. 


however, is to have no 


Then the 


valve will open as easily as the admission 


way, 
pressure exhaust 
valve 

The method of governing is not new 
It is better, however, than throttling the 
mixture, but from stand- 


an economical 
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point is not as satisfactory as the hit and 


miss governor, for the reason that the 
compression is lessened as the charge is 


diminished, and, 


from 20 to 25 feet of gas per horse-power 


instead of running on 


hour (and a good engine should not 


use more); the amount of used will 


gas 
approach 90 to 100 feet of gas per horse- 


power hour, as the compression ap- 


proaches atmospheric pressure, as in 


the 


Fig. J 
GAGE APPLIED TO BOX 


Crown Brass 


Fig. 3 


APPLIED 


rO BR 


GAGE 


Lenoir Of course it may be 


engine 
necessary to sacrifice economy to get regu- 
the 
ting off automatically a constant mixture, 


lation, in which case method of cut- 


at such a point that the speed will remain 
be admissible 


CE 


constant, may 
SARGENT 


( hicago I] 
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Fitting Crown Brasses Into Driving 


Boxes. 


Editor American Machinist: 

I venture to send you sketches showing 
the construction of gages for fitting crown 
boxes lr} e if 


No. 14 or 16 


brasses to dmving ames 


made of iro or 


Phe 


enough to enter the smallest driving box 


may be 


steel inside gage should be small 








s Ve it ds ot uniform thick 
ness, in order to bring the edges of the 
Ldi¢ ( t Vv cl ] ra 1 p < 
Ot st yt] Stra { b rd I iC the 
purpose in order to tr er gles and 
sizes trot! one gar tl e other! The 
ylades are secured by wing nut and 

\ Sner S low! 


f using the gages in fitting 


i driving box is as fol 


| fh) 
Dr, / 


a Strip of Metal TT 
L Fig. 2 American Machinist 
TRANSFERRING THE ADJUSTMENT 
| 
American Machinist 
| 





Brass 











eer 


Slotter Table 








SHAPING 


. with range enough in the blades 


o gage the largest also. The female gage 


should be large enough to go over the 


brass and_ have 


des 


are shaped as shown, and 


largest crown range 
enough in the bla 
The blades 


tool 


to gage the small- 
est 
1 


1% inch thick, 


The 


with 


1 
steel 


are made of 


clamp 


contact surfaces hardened 








Fig. 4 


rHE BRASS ON SLOTTER 
»W The f t tep 1 to fit the de 
gage to the d1 ge be The angles of 
the lugs a re secured with the adjusta 
ble blades b I ind blade « then adjust 
ed until it touches the top of the driving 
box, as shown in Fig. 1. The gages, both 


inside and outside, are then placed on the 
boltheads 


before mentioned thre 


board 
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bringing all the blades in the same plane. 
Set the two blades DD to fit the bevel 
of blades BB; put a strip of tin or other 
metal, about inch thick, between 
blades B and E and then set blade E to 
3y the insertion 


.O12 


fit c, as shown in Fig. 2. 
of the metal strip any brass slotted to the 
outside gage will measure .024 inch more 
in circumference than the driving box. The 
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Printers could lay a Greek 
g~ down on its side arid produce the ef- 


conspicuous. 


fect. 

The circle outline 2 to express circum- 
ference, and the hatched circle 3 for area, 
of a circle, are well known to [ 
Nystrom’s and other “pocketbooks” (so- 
called because long, long years ago they 


users ol 


would go in a breast or side pocket). 









































I 
American Machinist 
Fig. 5 
PLAN SHOWING HOW THE BRASS IS HELD. 
crown brass is to be slotted about .002 Similarly 4 is used in Europe to express 
inch or .003 inch larger in outside diam- “sq.” The pocketbooks use this outline 


eter than the interior of the driving box. 
The crown brass can be slotted while the 
gages are being set for the driving box. 
After slotting the brass on the circumfer- 
ence chalk the ends of it, and, setting the 
gage the the 
angles of the ends, as shown in Fig. 3. 


outside upon brass, scribe 

The allowance, as stated, .024 inch on 
the circumference and on the 
diameter of the crown make 


a pressure fit of 10 or 12 tons on the av 


.003 inch 


brass, will 
One or two trials will enable 
get the 
quired, and it is possible to fit whole sets 
of brasses without having to press any 
out for easing off. 

The method of holding the brass on the 


erage box. 


any machinist to pressure re- 


slotter will be understood from Figs. 4 
and 5, the prevailing method being as 
shown R. SAFELY 
AAA 
Convenient Signs, 
Editor American Machinist: 


One thing which IT have learned from 
the Germans is the use of a circle with a 
drawn through it and ex- 


straight line 


tending a bit on each side, to represent 
They usually employ it with 
find, 
however, that this takes longer to make 
than like No. 1 in sketch, with the straight 
line horizontal, and the latter is also more 


‘diameter.’ 


the straight line nearly vertical. | 


square 4 for circumference of a rectangl: 
and a hatched square § for area of a rec- 
tangle. Nystrom uses 6 for grate-surface 


and 2 for heating surface (in which lat- 


























J 2 3 4 
5 6 7 
<> 
8 9 
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CONVENIENT SIGNS FOR MEMORANDA. 
ter he is not consistent, but the 6 is a 
good sign 
I employ in specifications, estimates, 


etc., the sign 7 to represent length (1. e., 
lineal dimension), sometimes 8 instead. 
It would be a good plan if the A. S. 
M. E. 
express frequently-written quantities. I 
had the mark 9, which I thought 
was just as well known as the separated 


would pass on a series of signs to 
have 


“h. p.” and is a good deal more easily 
made, queried by a power-user; and once 


(which usually means ro- 


had “‘r. p.m.” 
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tations per minute, not revolutions, which 
are something else) sent back for trans- 


lation. G. 
AAA 

Making Figures for Numbering 
Patterns. 


Editor American Machinist: 

In an article published in the ‘““Ameri- 
can Machinist” some months ago I de- 
scribed a system of numbering patterns 


which had been in successful operation 
several vears. It may have occurred to 
C es 

\ 
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Fig. 2 

A MOLD FOR PATTERN FIGURES. 
some of your readers, as it did to me, 
when inaugurating the system, that the 
the pattern letters 
sufficient to properly 


cost of and figures 


number several 
thousand patterns would amount to quite 
The 


pattern letters and figures usually kept 


an item, and one worth considering. 


for sale have no ready means of perma- 
We 
may stick them on with shellac, but they 
will fall off or 
put them with 
two holes in each letter, and the cost of 


nently attaching them to the pattern. 
get knocked off. If we 
on brads it necessitates 
attaching them is more than the original 
of the letter. Therefore, even the 
first cost was not the only point to con- 
sider. 


cost 


Obviously to make them our- 
the outfit 
necessary would not be too expensive, 
could then get just what was 


selves would be advisable if 


since we 
wanted and whenever wanted 

The following plan was adopted and 
has been found to work well, and is eco- 
nomical both as to first cost and rate of 


production. A set of sharp faced gothic 


figures 3¢ inch high was obtained and 
fixed upon the shellacked surface of a 
board. Around this was placed a wooden 


frame. as shown in Fig. 1, and about 4% 


inch deep. Plaster of paris was poured 
into this, after the board and figures had 
been slightly oiled, and when this cast, 
adhering to the wooden frame, was re- 


moved, we had a pattern for one side 
of a mold for casting the figures. This 
was sent to the brass foundry and 


molded in fine sand, so as to make as 


perfect a casting as possible, and this was 
cleaned up in the impressions of the fig- 
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ures, and the face was planed true, taking 


as light a chip as possible. 
A counterpart of this was made, except 
that the 


smoothly. 


finished 
These then 
hinged together In 
the second part of the mold were drilled 


face was plain and 


two parts were 


as shown in Fig. 2. 
and reamed two holes for each figure, 
the holes being about 1-16 inch diameter 
at the surface, 144 inch deep, and coming 
at the 


rangement sharp points were cast on the 


to a point bottom. By this ar- 
backs of the figures, by which they could 
be permanently attached to the pattern. 
The both parts of the mold 
were chamfered to facilitate pouring the 
metal, and small 
cut to figure. A 
clamp of wire, bent U-shape and slipped 
over the handles, held the mold together 


edges of 


notches or gates were 


each simple spring 


for casting 

An alloy of 9 parts lead and 1 part an 
timony was found by experience to work 
best. The molds were kept hot over 
a Bunsen burner, the heat being kept 
nearly up to the melting point of the al 
loy for several minutes after pouring t 
insure the complete filling of the mold 
and it was then set aside to cool 

\ similar mold was made for the letters 
(arranged in lines 


of the alphabet two 


for compactness), the gates running from 
one letter to the other, across the mold 
In a pattern shop there is usually a boy 
or young apprentice who does errands 
himself useful 


makes generally 


He can be utilized to 


and 
around the shop. 
do the work of casting these letters and 
figures, and when provided with molds 
the 


compared with what it would be if they 


such as described cost is trifling 
were purchased, and quite a quantity can 
be kept on hand for use whenever needed 

Oscar E. PErRRIGO. 
Conn 
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A Ready Made Drawing for Box 
Tools—Grinding Cutters for 
Box Tools. 


New 


Haven, 


I-ditor American Machinist: 

The diagram or scale here shown has 
been used to advantage by me, for 
the purpose of locating the position of 


cutters in the box tool, as ordinarily used 
lathe. It 
reccives 
gets 
a blank turned in the engine lathe or a 
sketch of the piece to be made. 
After suitable 
blank for the body of the tool, turning 
the shank to fit the the turret 
head, milling the wings true with the cen 
ter the square, I 
bore for the cast-steel bushing, fit in the 
bushing blank, drill and bore the bushing 
to the size of the sample piece. Then 
comes the task of locating the cutters, to 
get the correct amount of facing for the 


for turning brass in the turret 
that the tool-maker 


a drawing of a box tool; usually he 


is seldom 
selecting a cast-iron 
hole in 
facing end 


line, and 


various shoulders: the working points for 
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the cutters being inside the bushing and 
a quarter to three-quarters inch of solid 
metal to cut through, the workman finds 
it is not an easy matter to locate the exact 
spot to drill the the 
tool to pass through the bushing, 


slotting 


holes for 
unless 
he makes a sketch of the piece to be made 
and “lays out” his cutters and the out- 
lines of his box tool 

To plainly illustrate the use of the dia 
gram, referring to Fig. 1, a sketch is 
shown of the piece to be made, the same 


being a brass composition casting with a 


le one and iree-qual 
and the intersection of the tw 


ines gives the point desired and the front 


] 
i 
cutter All cutters being set 


it an angle of 60 take as many ol the 


diagonal lines as will give the desire¢ 


width of cutter and you have the cutter 


complete, as shown by the heavy dotted 


lines in the diagram After a little prac 


t a tew trials, cutters of any di 


tice ¢ 

















chucking piece cast on the large end. ameter may be traced out very quickly 
The working drawing of box tool com I graduated a diagram like the sketch 
plete (Fig. 3) is shown merely to more n a piece of sheet brass, polished not 
plainly compare the diagram with the too smooth, and nickeled dull finish, 
drawing. which will permit of using a soft lead 
The top line of the diagram represents pencil to line out the cutters complete 
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A READY-MADE 
a center line through any box tool, and 
the perpendicular line O is the face or 
front end of the box tool blank. 

To find the position of tool for cutting 
the second diameter of sample piece, and 
facing the shoulder b, trace with a pointer 
to the half inch graduation on the center 
line and half inch on the face line, and 
the intersection of the two be the 
position of the point of the cutter; having 
a one-eighth inch shoulder to face, trace 


will 


down three-sixteenths to line eleven-six- 


will allow one-sixteenth 
clearance the diameter to 
faced: then the width of the tool blank 


find 


teenths, which 


over be 


being, inches, line one 


say 31 5 


Fig. 3 


DRAWING 


FOR BOX TOOLS 


for a tool, and it can afterward be erased 
like one of Willie’s warship pictures on a 
slate 

It occurs to me that a word or two as 
to the grinding and setting of box tool 
would not be out of place here 
tools 
nearly abandoned, and the workmen pre 
mill,” all 


proper construction ol the box 


cutters, 


I have seen box condemned and 


fer the “hollow owing to im 
tool. The 
most important points to be remembered 
the all 
angle (that of 60° giving the best r« 
the fit the slots 


with no space at the edges for dust and 


are setting of cutters at a fixed 


sults), 
cutters 


are in having 


chips to work in; leaving plenty of room 
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over the cutter and around the clamp for 
chips to escape, as well as a good-sized 
hole through the bushing and bottom of 
box tool body, for the chips that remain 
in the tool after running off the work. 
Then, all should be 


rectly ground by a man specially instruct- 


too, cutters cor- 
ed for the work, gages made from one- 
the proper an 
rest fitted to the 
giving the correct clear 
ance for cut. It is to 
blanks or samples of all regular pieces to 


sixteenth sheet steel for 


gles of cutters and a 
emery grinder, 
well have steel 
be made by the box tools, for the purpose 
of setting cutters accurately. 

I have no doubt, Mr. Editor, that some 
of your readers who read the latter part 
“Well, any good 
things,” 

How 


of my letter may say: 


tool-maker would know these 


which would, of course, be true. 
ever, I have noted in shops visited that 
the box tool has been very badly abused, 
all owing, I am sure, to improper meth 
construction 

D.. &E. 
Springfield, Mass 
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Handy for the Draftsman. 


Editor American Machinist: 

The little quadrilateral shown in the 
sketch is of more value and importance 
than might be thought at first glance. It 
is a very handy little thing for the drafts- 
to have. If he is a practical drafts- 
man it will be dumped into the drawer 


ods of 


MacCartTuy 


man 


with the compasses, triangles, pens, pen- 
cils and such things that he 
day and is liable to want any minute. The 
way that I came to hit it was like this: I 
often have to draw some curves that are 


uses every 


neither round, oval, hyperbolic nor any- 
thing else with any semblance of regular- 
ity. I have the usual experience in trying 
to get some of the stock curves to match, 
and I often get disgusted with my ill- 
success. My experience has led me to 


keep on hand some thin stuff from which 
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FOR SMALL ANGLES. 


I can in a few minutes cut out precisely 
the curve that I require. It is much 
easier and quicker than any other way of 
getting along with this familiar trouble 
of the draftsman. 

I not only have to draw curves that 
none of the familiar instruments will de- 
scribe, but I also often have some of the 


same trouble with angles. Angles of one 
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or two or three odd degrees can of course 


be laid out, or you can have a set of angle 
strips or triangles always on hand, but 
something simpler and readier is what is 
It was the most natural thing 
in the world for me to turn to my stock 
of thin stuff and settle the thing once 
for all. 

The result is shown in the sketch. 


wanted. 


This 
is always ready for angles of 1, 2, 3, 4 or 
5 degrees. A handy size for it would be 
6 inches for the larger dimension, and it 
would be well to make it of transparent 
celluloid, which I find most satisfactory 
triangles. Sides a and Db are not 
parallel, but if produced to meet would 
include an angle of 1 degree. The angle 
at e is 2 degrees more than a right angle. 
The angle at f is 3 degrees less than a 
right angle, at g it is 4 degrees less than a 
right angle, and at h the difference is 5 


for 
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Fig. 2 
A HANDY TRIANGLE. 

degrees. The angle included by sides c 


and d is 7 degrees. No instruction is 
needed in the use of this, as anyone can 
see that, in connection with a right-angled 
triangle and T-square, and by turning it 
over one way or the other, the several 
angles indicated may be laid off. 
Readers will remember how a couple 
of years ago the enterprising contributors 
to the columns of the ‘American Ma- 
chinist” were looking for a third triangle, 
by the aid of which it would be possible 
to divide a circle into 5-degree angles. 
The triangle shown here is an outgrowth, 
rather a slow one, of that discussion. The 
thing can done two triangles. 
With the triangle shown here in connec- 
tion with a 45-degree triangle, a T-square 


be with 


and a board whose two working sides 
are square, it is a simple thing to divide 
the circle into seventy-two divisions of 5 
degrees each, and if the quadrilateral here 
shown is also thrown in the circle may 
be divided by single degrees all the way 
into 360 equal and true 
divisions. It is not proposed to adopt 
this system if there is much dividing to 
be done, but for the occasional produc- 
tion of an odd angle it should be found 
handy. These suggestions of improve- 
ment that come to us in the columns of 
the “American Machinist” keep working 
on us and in us whether we will or not, 
and when they do seem to lead to some- 
thing, if not apparently of great impor- 
tance, I suppose it is well to pass it along. 
Morris Futon. 


around, or 
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Forming Die for Sheet Metal. 


Editor American Machinist: 

I send you herewith a sketch of a die 
tor forming pieces of sheet metal, tool 
steel, similar in shape to Fig. 1. 

\While there is nothing unusual in the 
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THE BLANK AND THE WORK, 
construction of the die, the method of 
making the punch and the operation may 
be of interest to some of the readers of 
the “American Machinist.” It consists 
of a plain punch with a pressure plate in 
the centre actuated by a spring to force 
the metal down to the bottom of the die 
in the middle before the corners of the 
punch come into contact. The cutting 
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FORMING DIE FOR SHEET METAL. 
away of the punch at E EF, Fig. 3, gave 
us a much better vertical bend 

This operation we found to be neces- 
sary after repeated trials with plain punch 
and die, in order to prevent the breaking 
of the stock at the corners. 

The blank was cut out of 18-gage 
stock, perforated and blanked at one 
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stroke of the press. The bending punch 
a, Fig. 3, was made of tool steel hardened 
and the temper just started. B,. Fig. 3, is 
the pressure plate, the end being of the 
same radius as the punch 
The must be 
enough to keep the pressure plate down 


spring C made strong 
until it comes in contact with the die. D 
is a pilot pin which enters the hole in 
the blank 

Fig. 4 is the die, which should be hard- 
ened and not drawn. 

With the use of oil on 
formed pieces will come out of the die 


the work the 
very easily 
Die MAKER. 
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Can We Feed a Boiler for Nothing? 
Editor American Machinist: 

I see that the question is coming around 
again about the injection water for a jet 
was puzzling over it at 
When a condens- 


condenser. I 
least thirty years ago. 
ing engine is running there is a tolerably 
partial vacuum, 


uniform vacuum, or 


maintained in the condenser. The steam 
after the engine 
rushing into the condenser, and the in 


each stroke of keeps 
jection water also rushes in, and by its 
heat from the steam im 


The rush of the 


abstraction of 
mediately condenses it. 
injection water into the condenser is in 
consequence of the maintained 
The function of 

the maintenance of 
the vacuum need not here be referred to. 
The the 
by the excess of pressure outside over 
that within the condenser. The difference 
of pressure without and within the con- 


vacuum 
within it. the air pump 
in connection with 


water is driven into condenser 


denser is so great that the water may be 
forced up, say, 20 feet before it 1s 
high enough to enter the condenser and 
still enter with considerable velocity and 
force. The water supply may, indeed, be 
on a level with the condenser, or even it 
may be any hight above the condenser, 
so that upon opening a valve the water 
would the the 


force of gravity alone and without the as 


flow into condenser by 


sistance of any vacuum in advance of it 


Now, for a given weight of steam to be 


condensed a certain quantity of water 


will be required, and this quantity of 
water will be the same no matter what 
may be the circumstances attending its 
entrance into the condenser, whether 
from a level above the condenser, from 
nearly the same level as the condenser or 
from 20 feet below it In the last case 


there is evidently more work done on 
the the 
condenser other but 
how is this work paid for? What corre- 
sponding loss of power is there elsewhere 
to balance it? No more water, 
ently, is used in either case; the air pump 
has no more work to do in pumping the 
water out, there is no difference in the 


raise it to the level of 


the 


water to 


than in cases, 


appar- 


vacuum maintained, so that it would seem 
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that here quite an appreciable amount of 


work is done for nothing, so far as the 


net work developed from any given 
weight of steam at given pressure is con- 
cerned. 

It is a rather curious thing that at the 


beginning as well as at the end of the 


series of operations involved in the use of 


water in connection with the development 
of power from steam there is an interest 
ing question as to the power cost of mov- 
ing the 

required for use, or from the source of 


water to the place where it is 


supply into the boiler. 

The most general practice is to force 
the water into the boiler, and against the 
mechanical means, 
It is not 


pressure within it, by 


as by the use of a force pump 





for a moment to be disputed that this 
method costs something. We may have 
G 
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BOILER FEEDING DEVICE. 
a large and highly economical engine 
driving the shafting of a factory, and 


may be taken from the shafting, 


by belt or otherwise, to drive a power 


power 


pump, or we may use a direct-acting 


steam pump, with full pressure steam fol 
lowing the piston for the full stroke, and 
with large clearance spaces to fill besides, 
either case the direct cost 


but in power 


of the operation is evident and indisput 


able. In too many cases the means em 
are distinctly 
and 


the mi 


ployed for boiler feeding 


wasteful of steam or of 


out of 


power, are 
often far character from 
nutely economical arrangements. else 


where adopted throughout the plant 
Now, say that instead of any pump, or 
similar device, whether economical or 
wasteful of power, we have the apparatus 
et A bea 


any prac- 


crudely shown in the sketch. | 
steam boiler, carrying steam at 
ticable the 
at which it is desired to carry the water 
let the 


pressure, and a lowest level 


be connected to 4 by 


vessel B 


} , 
the shown, the 


two pipes lower pipe al- 
ways connecting with the water in the 
boule and the uppel one always con- 
necting with the steam space, cocks be- 


ing provided in Che top of 


B is connected by a vertical pipe, also 
provided with a cock, to the vessel ( 
which is connected by the pipe PD with 
the water supply, this pipe having the 
check valve 4 where it enters ( 

This embodies all the essential features 
of the apparatus. Say that steam is on 
the boiler and that the water has fallen 


to a level where it is desirable to re 
plenish It is assumed that C contains 
water, not that it is necessarily full, but 
probably nearly full. If cocks 1 and 2 


are closed and 3 opened some water will 


descend from C into B and the steam in 


will be condensed, thus torming a 


vacuum therein and causing then a rusl 


of water from C to B and also causing 


water to ascend pipe D in quantity suff- 

ent not only to nearly fill B, but also 
to replenish ( If now cock 3 is closed 
and 1 and 2 are opened the free com 
munication between 4 and B is re-estab- 
lished, leaving the water in B free to 
flow int ! until the common level is 
reached, thus raising mewhat the level 
of the water in the boiler. The operation 


may be neces 


may be repeated as often as 


Sary to matntalt level of the water in 
the boule 

It is a very simple problem to make 
this action entirely automatic \ float 


may be provided in B which will trip the 


at each limit of its travel 


neceSSaryv Vaives 


up or down. In fact, devices of this char 


acter are no novelty, although they do 
not seem to be in 


extensive use or even 


to be widely known \nd it is rather a 
wonder that they are not better known 
nd also that they are not the standard 


ly exceptional means 


idopted boiler feeding. In the action 
t this apparatus i not easy to see, any 
more than n the case of the injection 
water entering the condenser, how any 


power, or the equivalent of power, is lost 


in the operation [he possibilities of 
power development all reside in the heat 
that is carried by the steam, and certainly 


no heat is lost to the system, as whatever 


is abstracted from the steam is given im- 


mediately to the entering water, and the 


water is thereby advanced so much fur- 
ther toward its conversion into steam, 
which is its ultimate destiny. There will 


of course be 


on from B, but thi 


some 


loss of heat by radia- 


ti may be mostly pre 


vented by suitable clothing, and such 
loss of heat is of a part with the radiation 
that constantly goes on from the boiler, 
and has nothing really to do with the 
cost of feeding Conceding this slight 
loss of heat as inevitable, there seems to 


that will not justify us 
“Can we feed a 


be nothing else 
in asking the question: 
boiler for nothing?” 


TECUMSEH SWIFT 
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The Technical Journal as a News- 
paper. 

There are those, not a few, who think 
of a technical journal as something 
as different as possible from a newspaper. 
The fact, is that the technical 
which does readers the best 


however, 
journal its 
service, and which is truest to their in- 
terests, is a newspaper first of all. This 
is so, because in the trades, and nowhere 
more so.than in the work of machine con- 
struction, the instructor is the 


man who actually does things, and to tell 


supreme 
of what he does and of how he does it, 
of the perfection or deficiencies of his 
work, and of the rate at which he turns 
it out, is to convey both stimulus and in- 
struction more completely and concisely 
than by any other means known. Specu- 
lations as to how things might, could, 
would or should have been done are well 
enough in their way, and sometimes nec- 
essary, too, but these are partial and pre- 
liminary; all 
this and much more, and carries its lesson 
The wisdom of the world in- 

The man who does, or who 


the thing done embodies 
complete. 
dorses this. 
leads men individually or collectively to 
do, is the great man. History is the su- 
preme teacher, and history tells only of 
things done. 

We are constant and true to this con- 
Each issue of ours is intended 
all to 


viction. 
first 


of mechanical news. 


carry 
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We tell continually of what is latest and 
best in mechanical achievement. Our 
score of volumes is the most complete 
existing history of the progress in ma 
chine construction, especially in America, 
for the years that they cover. 

This is intended not at all in the 
but to to 
many friends how they may most profit- 
ably continue to help us. We are happy 
host 


they are dis- 


way 


of self laudation, suggest our 


in the co-operation of a who are 
than 


posed also to do for us all that they can, 


more well wishers; 
just as we would do all that we can for 
them. The one thing to do for us is to 
tell us the real mechanical 


much of it as possible; all about the new 


news and as 
machine, or, often, some ingenious or in- 
geniously simple detail of a machine, that 
accomplishes what was never done before, 
or that does the old thing in a better or 
a quicker way. There are new jobs com- 
ing along continually, ana we and our 
readers want to know how these things 
There 
tools every day, and in the ways of mak 


are done. are improvements in 
ing and using them, which it is our busi 
ness to know and to make known. These 
things will not come of themselves; they 
will not come in full measure from a few, 
however skilled or favored, and they will 


not come from any favored section of the 


land. They must come from everywhere 
and they may come from anybody. We 
want them, and we are able and more 


than willing to put them where they will 
do the most good. 

After 
information that we can get there is room 


we have all the shop news and 
and provocation for all styles of supple- 
mentary suggestion Not only does one 
thing lead to another, but the combina- 
them lead to still 


possible achievement. 


tions of also newer 
revelations of 
Criticism of means and methods is pro- 
lific of progress. So, if we cannot always 
tell of still 
always next in order to tell how things 


something done, it is and 


may be done. And if we have need of 
doing something better or something dif- 
do not know how, there is 
always a chance to ask for help, and it is 
quite likely to be forthcoming. The op- 
mutual help which our 


columns afford are infinite if availed of 
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New Tools in Old Shops. 


A machinist who buys a new machine 
tool should feel proud of it. If he does 
not, there is something wrong with the 
tool or the machinist, or both. 

But constancy is 
very desirable in some things, this is a 
matter in which one’s feelings may prop- 
erly undergo a change, and there usually 


ferent, and 


portunities for 


while unwavering 


comes a time in the life of every machine 
ashamed 
This time 
machines 


tool when its owner should be 
of it, rather than proud of it. 

comes when materially better 
are to be had—machines which are capa 
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materially reducing shop costs. 
ft is be that al- 
though pride in one’s shop and its equip- 


to remembered 


ment is a good, if not a vital thing, it 


must have a substantial basis. Price lists 
and 


for it, and no competitor is less eager or 


discount sheets make no allowance 
less able on account of it. 

There are shop proprietors who cannot 
imagine of modern 
proved machine tools can afford to ad- 
vertise them as they do. These shop pro- 
prietors are mostly of the class who never 
tool as the 
work can by any possibility be done with 
old ones, and they imagine others do 
They comprehend 
that the reason why a man who makes a 


how builders im- 


buy an improved so long 


not do so. cannot 
good tool can afford to pay for adver- 
tising space in which to tell about it is 
that there are lots of people carrying on 
machine shops here and in other coun- 
tries who are interested in knowing what 
improved machinery obtained, 
and what can be done with it in the way 
of improving products or reducing costs. 
These people are buying improved tools 
allow. If they 
it would, of course, 


may be 


as fast as circumstances 
were not doing so, 
not pay to buy space in the advertising 
pages of this journal to tell them of these 
new machines and their advantages, and 
the inter-related facts mentioned have an 
important bearing upon the art and busi- 
ness of machine construction as carried 
the 
not 


on at this latter end of nineteenth 
century. He 
them and their bearing upon the situation 


he has to face is likely to experience what 


who does understand 


has been referred to as “a rude awaken 
ing.” 

It is a familiar fact that modern meth- 
ods of lathe work, for instance, 
will in reduce 
quired to machine a piece of work by 
from 50 to 90 per cent.; it is not so famil- 
iar, though equally true, that it makes 
quite a difference whether one adopts and 
makes full use of the best methods early 
in the game or waits until it is nearly 
played out, and prices based upon lower 
costs force him to improve. 

Machine tools that are “as good as 
ever” must gotten rid of 
and new shops, or those which are being 


doing 


some cases the time re- 


sometimes be 


enlarged, are by no means the only ones 
which should be large buyers of the most 


modern tools 
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Inquiries for Machinery. 

Those who make or may know of the 
makers of such machinery as is called for 
below will oblige us by sending name 
and address, mentioning the number of 
the inquiry. We cannot forward cata- 
logs. We have inquiries as follows: 

70—For machines for printing on 28- 
inch barrel staves. 

71—For the makers of what is known 
as the Sanderson screw stock. 


England, for a machine to 








72—From 
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straighten thin strips of steel from 3 to 5 
inches wide. 


AAA 
Obituary. 
Carroll Oves 


October 8, sixty-six years old. 


died at Reading, Pa., 
He was 
& R 
Railroad, and for many years had carried 
on a small machine shop of his own. 

William G. Morris, senior member of 
the firm of Morris & Barlow, malleable 
iron founders, of Newark, N. J., died 
suddenly in Philadelphia, October 5, 
while attending the convention of the 
Foundrymen’s Association. Mr. Morris 
was educated in the public schools of 
Newark, and began his mechanical career 
as an apprentice of Seth Boyden. 
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Death of F. F. Hemenway. 


Frank F. for 
nearly fourteen years connected with the 
editorial 
Machinist,”’ 
itor-in-chief, died in Brooklyn, October 14 
He was born at Hartford, N. Y., October 
29, 1837, and received a good common 
school regular 
apprenticeship as a machinist at Keene, 
N. H., and then worked for some time at 


the Putnam shops, Fitchburg, Mass. At 
he enlisted, 


formerly an engineer of the P. 


Hemenway, who was 


department of the “American 
1] 
i 


and for several years its ed 


education. He served a 


the beginning of the civil 
and served under Gen. N. P 
the Southwest 


he found employment at his trade in 
pio} 


wal 
Banks in 


\fter leaving the army 


ous shops in different parts of the country 
The beginning of the 70's 
the Troy & Boston R. R. shop (now the 


Fitchburg), Troy, N. Y., and there he was 


found him in 


intimately associated with the late Geo. 
W. Richardson. He did the work and 
experimenting connected with the invent- 


ing and perfecting of the Richardson pop 


safety valve, and had also much to do 


with the development of the Richardson 


balanced slide valve, and other inventions 


He went to the 


ers, Troy, then still large and prosperous, 


works of Starbuck Broth- 


in connection with the more extensive 
manufacture of the pop safety valves, and 
after a year or two became foreman of the 


machine shop there, and held that posi- 
tion as long as the works kept 
While connected with Starbuck Br 


he invented the Hemenway automatic cut- 


going 
thers 


off engine, a stationary engine of the first 
class, of which several were built, all do 
ing good service, but no permanent busi- 
While still 


chart r 


ness was developed in them. 
residing in Troy he became a 
member of the American Society of Mé 
chanical Engineers 

became an _ appreciative 
reader of the “American Machinist” 


His contributions, 


Hemenway 
with 
the first volume of it 
first 
other writers, began to appear in its col 
umns in 1879. They treated of 
the steam engine more than of any other 


which were called out by those of 


steam and 


topic, and culminated in the production 
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of his book on the steam engine indicator, 
which was first published in 1885, and is 
became associate editor 
i881, and upon the 


death of Jackson Bailey, which 


still selling. He 
of this paper in July, 
occurred 
This 


July 7, 1887, he became the editor. 


position he resigned in October, 1894 


Beyond this meagre outline it is a most 
difficult task to write of the life and death 
His abilities have 

He 


cellent, all round, practical mechanic 


of Frank Hemenway. 


made their own record was an ex- 


His 
information was wide and marvelously 
correct, and his judgment more than kept 
pace with it. The word that came from 
his pen or his tongue was never mislead 
ing. Personally he was a true friend. He 
was kind and actively helpful to all with 


did 


and not evil all his days to all he met in 


whom he was associated He good 


the walks of business The bitter word 


that it seems necessary to say, without re 


proach and without sitting in judgment, 


is that he was not kind and he was not 


just to himself Much more than a 
fair share of this life’s misfortunes 
fell upon him He contended bravely 
against them for years, all the while 
helping others to bear their far light 
er burdens, and he gave up. only 
when further battling was plainly hope 
less. He was married while quite young, 
and the three children born to him are all 


Albert H 


office from Hartford, Conn to 100 
Broadway, this city 

Thomas |] Inslee has resigned as aS- 
sistant sup tendent of the foundry of 
the H B Smith Company We field 
Mass EH succeeded by Arthur A 
Brown, of Champaign, III 

Mr. J. Rol Fortune, formerly chief 
draftsman for the Murphy Iron Worl 
Detroit, Mich., has resigned his position 
und is now in charge of the drafting di 
partment of the American Stoker Com 
pany, New York city 


Our contributor, Mr. D. E 
MacCarthy, who was 
Detroit 
Mich., 
field 


nachine designet 


occasiona 
with the 
Detroit, 


formerly 
Lubricator Company, 


and more recently at the Spring 
has 


with the 
Baltimore, Md 


Armory, taken a position as 


Ott. Mergen 


thaler Company 


Superstitions About Iron. 


In Egypt iron was nominally accursed 


even when people used it all day long and 


every day. It was “the impure metal” 
“the bones of Typhon,” father of evil 
No man could touch it without sin; he 


must do penance and make atonement 
That was the theory as long as the Egyp- 


iad 


thousand 


tian race endured; in practice iron 


been handled freely for several 


] 


metal found in 


The 


faith with grow 


years. The only piece of 
the Great Pyramid was an iron bar. 


same conflict of ancient 


35-789 


ing convenience was urged everywhere, 


no doubt; but 


the record does not exist 
It was lost before the classic time 
Greek and Roman sages puzzled ove 
little customs handed d 
old. 


iron must not be brought into the sacred 


wn from 
Cicero asked in vain why a tool of 
grove of the Arvals—or if brought by ac 


he sacrifice of 


cident must be expiated by 


a pig or a lamb; and Plutarch wondered 
why the Archon of Platza might not 
touch iron except at the yearly festival 
commemorating the triumph of Greece 
There is no end to such instances lhe 


sacred old Pons Sublicius had to be re 


paired without using iron; so had the an- 


cient temple of Jupiter Liber—in imperial 


times, when the meaning of such rules 
was lost, a special law abrogated them 


One may survey mankind from China to 
Peru and find the same superstition every 
Iron tools were forbidden in 


building of tl 


the 


where 


1¢ empl at Jerusalem the 


member of the 
j 


and en 


late Rajah Vizanagrat a 


‘ouncil, a man of great learning 


lightenment, would not allow iron to be 
used in any building throughout his tert 
tory He believed that n epide c WO d 
follow Negro f the Gold Coast must 
remove any articles of iron on their per 
sons whet ( 1 v ( Fetish Upon 
the othe ( Lo Va ( 
1 piece ¢ CC ) | 
ton tells how he | \ ‘ ‘ 
out a finger ex Iron! t 1 
omens e! \A 1 1 | 
proach eC ‘ ct ( 
directed |) 
| ~ r 1 
( l re dtire a 
wi W he wea 
during b ‘ ‘ comrade 
still grasp é f metal, crying 
Cauld trot It not so long since peo 
ple thrust a nail or a_ knitting needle 
| 
through « rticle of food t house 
or dipped n the whet aT , 
died | el ( ol ntere ted 
in the subj« f f evidences 
in books devoted to foll ré We may 
credit that the superstition arose every 
where at ‘ ‘ le 
irmec vit ert 1 try 
is gy tiie elp « ( ae 
stroying the antique religion. It w the 
accursed metal Afterward, by a natu il 
process, the evil thing often came to be 


again other evil 


regarded as a protection 


things—witches and demons and charms 


and death itself. English babies were de- 


fended from fairy kidnappers by putting 
a key, knife, pair of tongs, above all, scis 
sors, in the cradle In many of those 


pretty tales dealing with a “swan maiden, 


the girl cannot recover her plumage be 


cause it is locked in a chest with an iron 
key sometimes she gets a mortal to open 
the chest, and flies away upo! the instant 


In other stories she is a touch 


of iron; in one lavorit version by the 
husband throwing his bridle at or to her 
the iron bit is fatal—lLondon Standard 
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A Slabbing-Mill Scale. 
BY W. H. SARGENT. 
If the 


wrote of 


author of Deuteronomy, who 
“the 


and the hills in a scale,” had lived in this 


mountains in a_ balance 


mechanical age, he would possibly have 


transposed his own words and told of 
“the balance in the mountains and the 
scales among the hills,” for more of the 


weighing machinery of the country is 
made among the green hills of Vermont 
than in all the other States together. It is 
the constant study of the manufacturers 
there to adapt their devices to all the re- 
quirements of the customer and particu- 
larly to the mechanical trades. The Fair- 
banks Scale Company, of St. Johnsbury, 
Vt., has given especial attention to de- 
signing weighing machinery for use in 









4 
= =O) O~ — 


Zi 
j 


(© 
> : 


| 








| 
’ 

oo = 
4-9 
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charge, the pig iron is weighed into the 


furnace, the melted metal is weighed 
into the converter, the steel ingots 
are weighed while almost fluid, th 
blooms, slabs and billets are weighed at 
such intervals as the work demands, the 


finished beam or rail is weighed to dete: 
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the percentage of moisture in the ore; the 
strength of the steel, tensile, transverse 
or compression, is tested by weighing the 
breaking strain; price lists and catalogs 
and even a letter inquiring the price of 
weighed in the balanc« 


iron must be 


The accompanying illustrations present 
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rolling mills, blast furnaces and_ steel 
works. From the time the ore is dumped 
into the stack until it is loaded upon the 
the 
process is subjected to and governed by 
the action of a weighing scale. The ore, 


limestone, coal, etc., are weighed into the 


cars in form of a steel girder, each 





mT) 
ALI 
A SLABBING-MILL SCALE 


mine the weight per foot, and the steel 
is weighed out in carload lots for ship 
ment, each of these different scales being 
the result of a careful study as to its fit 
ness for its particular duty 
ances are required for the laboratory, a 


Delicate bal- 


scale has been designed for determining 





Hydraulic 


| 
f 
F 

Lift. ‘ 
| 
2 





connec- 


used in 


a design for a machine 
tion with a slabbing mill, the scale itself 
being a miniature modification of their 
well-known track scale pattern It is 
built into a hydraulic “manipulator,” and 
upon the scale platform rest two lifters, 


between 


‘ 


the flanges of which reach up 
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the rolls of the slabbing mill, as shown in 
The 
the rollers qd above the scales, 
the desired 


worked by hydraulic power until the lift 


the drawing slabs pass along on 


and when 
weight is the manipulator is 
ers P pick up the slab so that it then rests 


upon the scale as upon the tips of one’s 
can be quickly 
the roll 


ambush, so to 


fingers, when the weight 
ascertained without 


The 


It lies in wait, but not in weight 
5S 


stopping 


train. scale is in 


speak. 


3eing entirely inclosed in metal it is 


thoroughly protected against heat, scales 


and cinders. Every pivot bearing is sus- 


pended, so as to allow that perfect free 


dom of motion so essential to the cor 


rect working and continued accuracy of 
Where especially rapid weigh 
fitted 


which con 


the scale 
ing is desired the beam is with 
“quick-weighing attachment,” 
graduated are nm and a pointer m 


This are 


cated capacity of 200 pounds, since it is 


sists of a 


below the beam has an indi- 


presumed that the weighman can 
the 
the poise on the main beam / is set at the 


estimate 


load within this limit. In operation 


1 


minimum weight of the slab, say 2,500 


pounds. Then when the load is put upor 
the scale the 


the 


indicator at once sho 


the arc excess over this amount, 


160 pounds, which must, of 
added to it, 


dash-pot O is 


course be 
making 2,660 pounds 
attached to the beam to 
vibration and allow the hand 
No 
about the scales In the 


absorb the 


to quickly settle. springs are used 
anywhere 
ing the arrow points indicate 
the 


and a few dimensions ar‘ 


tion of the motion of various levers, 


given, sulhcient 


ech 


to illustrate the general siz of the m 


anism 


AAA 


Sending Blue-Prints to Germany. 
An 


Germany writes us as follows: 


American engineer at present in 

Caution 
United States machine builders against 
dimensions to Ger 


sending constructive 


mans. These latter are very anx 


blue-prints to be sure that the machines 
I sent one an elegant 


are strong enough 


set, all false sizes, and it cost them a lot 
spoiled patterns and castings.”’ 


AAA 


A Machinist’s Long Record. 
Morris, N. Y 
tered upon his fiftic year as a 
ist He 
shop in Troy October 5, 1849 


Troy, has en 


} 
t} 


Soloman 
machin 
ympkins 
and ha 
He 


began work in the T« 


worked there continuously ever since 


is seventy-four years old, and has accu 
mulated considerable property 
AAA 
Several readers have called our atte 


that limber indi 


springs with limiting stops, as described 


fact 


tion to the 


by Mr. Bollinckx in our issue of October 
6, were used by the Committee on I°x 
haust Pipes and Steam Passages of the 


Master Mecl 


will be 


Railway 


whose report 
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ceedings of the Association for 1896. An 
indicator with its spring fitted in way 
was applied to on e locomotive 
nder test l ( ‘ ‘ 

pressure mor 11 Reproduc 

ons I ¢ ird S ait 

others ta | ‘ 

opposite side with an indicator fitted in 
the usual way, will be found i1 plates 


which accompany the report 


AAA 


Decimal Coinage Proposed for 
England. 


An Ameri¢ vl t ( n lurope 
nvariably experiences fa ore troubl 
= n° | ] ] | 
with English coinage than with those of 
France, Belgium, Switzerland, Germany 
or Russia simply because the « ige of 
all the last named countries upon the 
decimal syste ‘ their nits ¢ Vaiue, 


The franc, the mark and the rouble are 


100 equal parts and mental 


divided it 
calculations in comparing prices or in 
making change are as readily made as in 


own money, while with the British 


unt one doe much studying id 
¢ 1ed sid LDi¢ perience | ( 
language we d erent [tro ur Oo the 
difficulties would of course be far greater 
They are beginning to see in England 
the lisad tage this puts thet t 
Continental de id of late many I 
have apy ed in the London pre 
idvocating England adopt d 
coinage To the ct that she has not 
this systen ttributed e of the caus 
why her fore 1 trade has remained sta 
onary in rece year wher grea 
rides have been made by th nited 
Ss tes at d (ie \ Phe stor, 
erican b er in I doi \ n 
ing 1 discounted translated 
ds, sl gs and pence to dollar 
ind cents, and computed the tere 
thus, and translated it back again before 
his English friend had got half throug! 
is tedious computation, may not be en 
rely without trutl s forced 
employ in foreig I ons. the 
metrical system of weights and measures 
ind it is urged that a de nN comage 1s 


natural and indispensable 


o it London bankers and ymmission 
merchants warn the Government. that 
British foreign trade will continue to de 


cline until the absurd combination of the 
netric system and non-decimal coinage is 
remedied. It is quite that the questior 
| be made the subject of debate in th 
House of Commons As to the measure 
that the Government should adopt, the 


onsensus of opinion seen to be that 

ns should at once be t to famil 
rize the B pub the metr 
system, and, secondly, tl e Britis 
Chamber Commer uld earnestly 
study the question how decimal tem 
f coinage could b ntroduced in pla 
( the Tt) cent t t d t 

t 


or For 
od i9 


Advantages of the Metric System 
in Belgian Trade. 


Our O1 1 in ( 
4 ( ‘ 
‘ 
' uf 
t Ghent Bb re \\ 
From the time of W: ngton to this 
\ e « 
V have b l y y 
G1 Brit 
l W ild 
¢ W ¢ C 
YT) 4 ] ] 
\ ny (al [ 
pt - ‘ 
weights | ures we W 1 be doing 
\ Ve lid a ) in i I 
‘ ’ , j 
( ey I ( ( i ( }) | a 
( \ nl 
Vay ofr! rx nere 
pro t l 
hyitt topne } ot } 
PI I ‘ 
pulsory 
The proj y 
( \\ \ y 
ry Qo P 
1D V \y 
t 
4 V« t 
d State | rat 
‘ | d ly 
‘ ri 
posit t t me t it ; 
en up i ( n ( 
Pp] ty ] 1 ¢ itu 
AAA 
mmercia eview. 
NEW YORK, SATURDAY EVENING Oct, 15, 1898 
r nont 
n¢ Si he nut t 
representative 1 vn who are not raid 
te iy that ide a wit < d 
ind not in 1 a nt V 
' , ' | ning ‘ ' 
| rot ‘ ne pany, W low i 
1 derable ] n motor rep S 
{ ere le 1 for the New 
\ I tl vy time within a y 
\\ P 14 . wever. that t 
+ + he rce ve lately drift d 
, me of the es have been par 
\ d Tt hat ction the Bul 


d 
( / e re re nhout 

, f e Genet Flectt ind We f 
1se-Walker it t As to the Walk- 
list ire lorme t 

, { though tl ljust 
ment bu ¢ \ h the W tingwhouse 
Company rath« onfuses matters for the 
moment There 1 ru r that the 
Westinghouse ( pany has s : 
big orde or tl ver house « pment 





792-38 





of the Third Avenue surface road of this 
city, which is now one of the chief topics 
of interest among companies that make 
railway equipments; but a party claiming 
to be in a position to know emphatically 
denies to us that the contract has yet been 
awarded, and we have reason to believe 
that the Westinghouse Company’s chief 
competitor has not yet relinquished ef- 
forts to secure it. 

The business situation, as viewed from 
the standpoint of the General Electric 
Company, has almost the force of a mar- 
ket summary in itself, and it may not be 
waste of words to repeat the story of 
a man who spent some time last week at 
the Schenectady works. “September and 
the opening days of October,” says he, 
“showed a large increase in sales of in- 
duced and direct current motors for fac- 
tory purposes. There were also 
large sales of motors for the sugar indus- 


some 


try. Power transmission schemes con- 
tinue to be prevalent. Several have come 
in sight recently. Incandescent lamp sales 
for this year will probably be 20 or 30 
per last Are 
lamp sales also have been good, espe- 
cially those of inclosed are lamps. Among 


the later orders have been 200 direct cur- 


cent. in excess of year. 


rent arc lamps for a large store in Alle- 
gheny, Pa., and 700 alternating current in- 
closed are lamps for the Missouri Edison 
Company, St. Louis. Electric railway or- 
ders are very good. The seven big 5,000 
horse-power three-phase machines for the 
Metropolitan Traction Company are ap- 
The 


Underground 


proaching completion. machinery 
for the 


Railway is fast being completed also. The 


Central London 
station of the road in front of the Bank of 
England having been finished, it is prob- 
able that the apparatus will soon be re 
quired. Foreign trade continues good.” 

The “New Zine 
ra. has order 
kilowatts of for lighting 
and power, and motors. The Crocker- 
Wheeler Electric Company was the for 
Among 


Jersey Company of 


placed an for 1,800 


generators, 


tunate recipient of the contract. 
other orders taken by the same electrical 
concern are a 45 kilowatt generator for 
the Crescent Watch Case Company’s fac- 
tory, Roseville, N. J., and some motors for 
the flour blending plant of Holt & Co. 
The Crocker-Wheeler Company is to in 
stall several hundred horse-power of dy- 
namos in the Vincent Building, now go- 


ing up at Broadway and Duane street, 
New York. 
The Bullock Electric Manufacturing 


Company expects to move into its new 
plant in Cincinnati next month 

The English trade of the C & C Elec- 
tric Company is holding on. The other 
day an order came also for a generator 
to go to Japan. 

The Eddy 
ceived good orders this fall from Cali- 
fornia and Mexico. 

Bids for a 1,000 incandescent light al- 
light 


Electric Company has re- 


ternator and 


a 75 arc 


generator 
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for the town of Charlotte, near Rochester, 
N. Y., were to be opened to-day. 

It is reported that “La Societa Italia- 
ana di Electtricita,’ organized in Turin, 
Italy, with a capital of $500,000, will soon 
require materials for an overhead trolley 
to be built between Oreglia and 
and early next year will invest in 
electric light plants. 

The export shipments of electrical ma- 
chinery from this country during the fiscal 
year ending June 30, 1898, reported by the 
Treasury Department were, as we have 


railway 
Ormea, 
several 


before stated in these columns, about 
$2,000,000. Now the foreign _ sales 
of electrical apparatus, largely machin- 
ery, made by one company during 


the year 1897, amounted, it is stated, to 
$3,000,000, and a report was afloat this 
summer that a certain concern, perhaps 
the same one, had $4,000,000 worth of for- 
eign orders for various sorts of electrical 
goods on its books. Allowance must be 
made for the fact that 
the $3,000,000 sales 
chinery that has not yet been shipped, 


the chief item in 


aforesaid was ma- 
and consequently has not yet found its 
way into the export statistics, and per- 
haps others among the exceptionally 
large sales of ’97 were neglected in the 


Yet 


one cannot but wonder whether a great 


official reports for a similar reason. 


deal that is actually shipped is not omit- 
ted or We are told 
by an official of one company that several 
label 
switches, 


wrongly classified 


cases OI car 


because 


ago he used to 
as railway 


years 
controllers 
the duty on railway switches—that is such 
the 
controllers. 


street—was less 
After a 


called to 


as are laid down in 


than upon while he 


was found out, and account, 


which he replied innocently that 


understood as the mechan- 


upon 
“switches” he 
ism for turning on and off the current—a 
proposition very hard to refute. We have 
strong reason to believe that the day of 


resort to such contrivances has not yet 


gone by 


MISCELLANEOUS. 
Chinese trade reports for 1897 received 
Depart- 
from 


by the United States Treasury 
that 
\merica continue to increase, while those 


ment show Chinese imports 


other countries 


fact is of 


from decreasing. 
This be- 
cause of its influence upon the future 


are 
exceeding moment, 
\merican policy in the Far East 
Consul J. G. Stowe, of 
states that there is 
creased field for 
South Africa, as the various systems of 


Cape Town, 


prospect for an in- 


American windmills in 
irrigation are established. 

Mr. Robert P. Porter, 
pointed by President McKinley a special 
commissioner to investigate the economic 
conditions of Cuba and has recently re- 
“The great drawback to Cuba 
is its unjust customs 

Kverybody is taxed, heavily 
* * * The Spaniards have killed 


the goose that laid the golden egg by 


who was ap- 


turned, says: 
now, as in the past, 
duties. 
taxed. 
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the frightful tariff put on everything. An 
increase of 20 per cent. was bad enough, 
but when 10 per cent. was added to this 
the tariff simply became unbearable. The 
merchants are holding tons oi stuff where 
duty will not affect them, and everything 
in consequence is at a standstill. There 
are millions of dollars ready to yo there, 
but everybody is waiting until lower du 
ties arrive. The sentiment to get rid of 
the Spaniard as soon as possible is grow- 
This 


restlessness and sentiment are particular- 


ing stronger day by day in Cuba 


ly noticeable among the members of the 
Chamber of Commerce and the Board oi 
Trade of Havana.” 

South African advices to a local engi- 
neering concern state that orders for ma- 
terial for extension of the Johannesburg 
lighting plant are to be placed, and Amer- 
ican, as well as English and German, 
proposals will be considered. The equip- 
ment will a carburretted water- 
gas plant, two sets of 300 kilowatt three- 


include 


phase generators, with compound con 
densing engines and boilers of 600 horse- 
power; two direct-coupled exciters of 30 
condensing plant 


A loan of $750,000 is 


kilowatts each, and 
other accessories. 
being raised by the Town Council to pay 
for the plant. In South Africa, also, some 
expt cted to be 
given out for mining plants. <A battery 
Babcock & Wilcox boilers 
has been ordered for the De 
Modderfontein 


good sized orders are 


of seven new 
seers mines, 
Kimberley, and the new 
Company has contracted for an engine of 
1,000 horse-power. This will be the larg 
est engine in the Transvaal, it is affirmed 

Dove-tailing machinery is wanted in 


Nantes, 
“One of the 


Consul Brittain writes: 


leadi 


Nantes informs m«¢ 


France 
ng business men of 
that certain American 
wood-working machines used in dovetail- 
ing lumber for packing cases would find 
The gentleman was un- 
the 


the machine, 


a market here. 


able to give the name of manutfac- 
turer, or the exact name of 
but 
land and that they did their work neatly 


and rapidly. An immense amount of lum 


said he saw them working in Eng- 


ber is constantly used here in making the 


cases in which small sardine boxes and 


packages of conserves are packed for 
shipment. Not only could the machine 
be used in Nantes in dove-tailing lumbe1 
for boxes, but also at Brest, Lorient and 
Concarneau, other 


factories are located, and at Samur, where 


where large sardine 


quantities of fine wines are packed for 


shipment. Thousands of cases are also 


used by the extensive biscuit factories of 
Nantes. American 
ing to place the machines on the market 


manufacturers wish- 
in this part of France will do well by 
corresponding with Mr. Edward Kerr, 3 
Nantes.” 


rue Gresset, 


CHICAGO MACHINERY REPORT 
Large manufacturers of dynamos and 
generators still find in the development 


of the electric railway their best market 
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Larger and more numerous sales are 
made with the steel railway men than any 
other or than all other classes of buyers. 
The extension of electric lines seems to 
be central just now in Northern Ohio, in 
Indiana, and in Southern Michigan, 
where there are quite a number of enter- 
prises of this kind both under way and 
in contemplation. Installations at manu- 
facturing plants, however, are not uncom- 
mon. the Crocker-Wheeler 
Company secured the contract for equip- 
ping the new shops of the Chicago Great 
Western Railway, at Oelwein, Ia., with 


consisting of 


Recently 


electrical motive 
three 100 kilowatt generators and twenty- 


power, 


one motors, aggregating from 550 to 600 


horse-power. Compared with some of 


railway this is not 


the street 
a large power, but the order is somewhat 


equipments 


notable from the fact that the entire 
power ol the shops will be derived from 
this source, and that it will be the first 


railway shop in the West to be completely 
fitted with electrical power 

The general market for electrical goods 
may be described as active. Almost with- 


out manufacturers are slowly 


but steadily gaining in their output. Some 
S : I 


exception 
are gaining rapidly. It is remarked also 
that manufacturers of rheostats and other 
electrical outfit 


accessories to an power 


are busy, and in not a few instances are 
unable to supply as fast as wanted their 
goods to the motor manufacturers. 

The representative of a large tool manu- 
facturer in Southwestern Ohio says that 
during the past week they have been turn- 
for the rea 
the deliv 
new 


ing away considerable work, 
son that they could not make 
eries desired few 
plants are in tools, 
bulk of the orders current coming from 


are enlarging 


Comparatively 


the market for the 


large manufacturers who 
their plants. 

Crude iron and steel in the West con- 
tinue active and steady. A 5 per cent. 
advance in cold rolled shafting is report- 
ed. But for product generally there is no 
change in values. New demand is only 
moderate, but mills are crowded with old 
obligations, and not looking very 
eagerly for new trade. Car are 
said to be filled with orders, with possibly 


one exception, requiring their entire out- 


are 
works 


put up to about March 1. 

The Siemens & Halske Electric Com- 
pany is not quite so busy as it was a 
month ago, when it had a considerable 
number of rush orders on hand, but it is 
running twice as many men as at this 
time two years ago. Inquiries with the 
company are good and improving. 

CINCINNATI REPORT. 

In lines of machinery, such as machine 
tools and engines, in electrical machinery 
and supplies, while here and there a man- 
ufacturer may not have had as many new 
orders as in previous months, September 
business as a whole was of good volume. 


manufacturers of machine 


Some of the 
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the first of 


enough orders on their books to keep 


tools had, at September, 
them busy for the rest of the year, even 
The 
for engines and electric lighting and street 


had they taken no more. markets 
railway outfits and other machinery en 
the 


tools. A large 


joyed in some measure same con- 


ditions as machine pro 
con- 


} 


nas 


that 


portion of the business done here 


tinues to be for foreign account, as it 


been in the past, though it is true 
the war affected our trade with Spanish- 
American countries. 

Although sales this year and last have 


been so largely tor foreign shipment 


there has been a growing increase in do 
radical 


The 


““American Machin- 


mestic trade, showing improve- 


ments in many cases Cincinnati 


correspondent of the 


ist’ has interviewed a great many of 
the manufacturers of that city or their 
representatives and is able to give the 
following reports: 

The American Tool Works Company 


has been experiencing a better trade this 


and still better than the 


year than last, 
year before. It has some 600 men em- 
ployed, and orders enough to keep them 
very busy for four months to come. For 
eign orders now on hand include those 
from St. Petersburg, Warsaw, Dussel 
dorf and London. A 60x24 lathe has 
been shipped to the Mathiesen & Hegler 
Zinc Company, La Salle, Ind 

The Lodge & Shipley Machine Tool 
Company's trade this year, which has 


been excellent, has consisted of nearly 40 


per cent. of foreign orders. Domestic 
business has been better than in some pre- 
and will by the end of this 


vious years, 


year, it is thought, greatly excel that of 
97. 

Dietz, Schumacher & Boye have seen 
an increase of home trade this year over 
last year, amounting to about 50 per cent. 
Their orders are about equally distrib- 
uted between domestic and foreign, and 
there are enough now on hand to occupy 
the firm fully for the rest of the year. 
Mueller & Co 
the addition to their 
Buck street. Business is good, the great- 
er part of it foreign, but better in home 
orders than last year, and is sufficient, all 
told, to keep them at work for several 


Dreses, have occupied 


new building on 


months on present contracts. 

The A. Streit Machine Company con- 
Aside 
hand 


tinues to have a very fair trade. 
from one large contract now on 
they are having fair orders for their bor- 
ing machines and emery grinding ma- 
chines. 

Rahn & Mayer did a large September 
business, and their trade from the first of 
the year to the end of that month was 50 
per cent. ahead of that of a year ago. The 
first week of this month was quiet, but 
they had many unfilled orders on their 
books, and the second week brought sev- 
eral good ones. 

Louis C. Rechtin & im- 


Brother note 


39 


provement in the trade during a few 


weeks past. For the year up to the be- 


ginning of this month an increase of more 


than corresponding 


30 per cent. over thie 


portion of 1897 was observed 


Here are some reports in the wood- 
working machinery line The J. A. Fay 
& Egan Company notes a steady increase 
in business, which, for the months of this 
year preceding October, has been more 


than double that for the corresponding 


period 1897 his improvement has 
included a notable increase in home trade, 
which well distributed \ number of 


woodworking ma- 


chinery are starting up in various places. 
The works of the company are now oper- 
ated witl ncre d torce, and are ex- 
pec ed y the ! ne con g& year to 
be run I | ‘ ( ‘ | ST in 
Machine (¢ pany reports trade very I 

In the ste power line the follow- 
l rey ij ( ed Che | 
& | Grrecenw ‘ mpany \ ie not 

g g ( rac hand 
t p 1 y filli le for 
I ( I 7 200 | rse-powerl! 
Cher good d d f en i¢ ind 
I ery necti Mr. P. B. Bird, 
Cincin I ‘ | ier Engineer- 

y I () i 

ed ntra¢ t 1.000 horse-pow 
er water tubs The Snow Steam 
Pump Company ured several or- 
ders in this larket itely tor b ed 
pumps. The works of the company are 
running in part overtime export 
business as wel l hone UT ide 1S 
good. 

In the way of erecting large build 
ings not very much has been done 
in Cincinnati of late, but some new 
manufacturing plants have been put 
up, and some additions to old ones 


In fact, there has been a little boom this 
year in the construction of new shops for 
the tool The Stewart Archi- 
tectural Iron Company reports a number 


makers 
of contracts from various sections of the 
country. They comprise among others a 
considerable number of jail building con- 
tracts, one at 
Charlottesville, Va.; two in Kansas, three 
i \labama 


chiefly in the South, viz 


and one in 


Illi- 


in Georgia, two in 
Oklahoma; 
nois State Reformatory, Pontiac, Il 


besides work upon the 
Some improvement is noticed in brass, 


iron, etc., for manufacturers’ supply 
The Oesterlein Machine Company is a 
new concern incorporated under the laws 


of Ohio, capital, $30,000, which has suc- 


ceeded W. Oesterlein. The company is 
doing a good business 
AAA 
Quotations. 


New York, Monday, October 17. 
Iron—American pig, tidewater delivery: 


No. 1 foundry, Northern............ $t1 25 @ 11 50 
No. 2 foundry, Northern........ 10 75 @ 11 00 
No. 2 plain, Northern.. 10 50 @ 1075 


10 90 @ 10 25 


Gray forge, Northern.......... 
11 25 @ 11 50 


1 foundry, Southern.... 


continued on page go.) 
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(Quotations continued from page 39.) 


No. 2 foundry, Southern............ 11 00 @ 11 25 
No. 3 foundry, Southern....... 10 75 @ 11 00 
No. 1 soft, Southern......... 11 25 @ 11 50 
No. 2 soft, Southern.......... 10 75 @ 11 00 
Foundry forge, Southern........... 10 00 @ 10 25 

ar Iron—Base—Mill price, in carloads, on 
dock Common, 1.05 @ t.10c.; refined, 1.15 @ 
1.204 Store prices: Common, 1.30 @ 1.35c.; fre- 
fined, 1.35 @ 1.50c. 

Tool Steel—Base Sizes—Standard quality, 6 @ 
7 vith lower prices on some brands; extra 
grade 11 @ 12¢c.; special grades, 16c. and up- 
ward 

M: ichinery Steel—Ordinary brands, from store, 
in small lots, 1.45 @ 1.50c. 

Cold Rolled Steel Shafting—Base sizes, from 
store, 2.20 @ — , according to quantity. 

Copper—Car id lots, Lake Superior ingot, 
12 ectri Gale 124% @ 12%c.; casting copper, 
12 @ 1 ‘ for ordinary brands. 

Pig Lead—Carload lots, 3.85c., f. o. b. New 
York 

Pig Tin—For ind 10 ton lots, 17% @ 18c., 
f. o. b 

Spelter—Carload lots, 5.00c., New York de- 
ivery for ordinary brands ; 

Antim« In cask lots: Cookson’s, 9%ec.; 
Hallett’ ail French FE. B., 87% @ oc.; Japanese, 
8% R74e United States, 8.70 @ 8.75¢c. 

Lond Oil Prin 1e city, ice pressed, 44 @ 46c., in 
wholesale lots 

Manufacturers. 

lhe Johnson Forge Company, of Wilmington, 
Del., will build an additon 60x230 feet to its 
plant 

A 50 foot addition is to be built to the pick- 
ing department of the Barker Mill, in New Au- 
burn, Me 

A. R. Kerr &Co. have begun to put up the 
iron work for Wetherell & Co.’s new foundry, 


Chester, Pa., the Seventh street side. 

Work has been commenced on the new rolling 
mill for Peck, Benny & Co., Montreal, Canada, 
of the old mill, which burned 
down recently. 

The Lanham Bannister & Com- 
of Mansfield, has decided to remove 
hment to and will begin 
the buildings 


on 


on the site was 


Column 


pany, Ohio, 


its establis St. Albans, 


the erection of new soon 


samp Chimney Company, a 
is to Toledo, Ohio, 


Libbey is president of the or- 


The American I 


new organization, erect at 


D. 
the 


a factory & 
capital stock is $750,000. 
Building Inspector Heller received 
an application from the Lodge & Shipley Ma- 
Tool Ohio, for a 
to brick shop, to 


ganization, and 


recently 
Cincinnati, 


chine Company, 


permit build a two-story cost 


$20,000. 
The 

Company, 

themselves, 


Dwight Manufacturing 
to be erected by 
being satis- 


the 
Ala., 
submitted 


mill of 
Gadsden, 


new 
is 


no contract 


factory. A large force of men are at work ex- 
cavating. 
The American Air Power Company will erect 


and two story brick power house, 50.7x 
on the east side of Thirteenth avenue, 
New York city, 


a one 
103X90. 2, 
of Ninety-fourth street, 
at a cost of $20,000. 


south 


A company to succeed T. D. Keasey has been 


organized with sufficient capital, under the 
name of the Keasey Pulley Company, at To- 
ledo, Ohio. The management of the company 
will still remain with Mr. T. D. Keasey. 

The plans of the buildings proper of the 
United States Glue Company, of Carrolville, 
Milwaukee, have been completed, and their cost 


will be $110,000. About $100,000 will be spent for 
machinery. The plant to consist of seven 
buildings, all of brick. They will be of slow- 
burning construction, part iron and part com- 
The boiler and engine room and sul- 
phur house will be 250x205 feet. The power 
house, 45x160 feet, will contain 1,000 horse-power 
water boilers with automatic conveyers for coal 
and ashes. There will also be a one-story car- 


is 


position. 


| 
| 
| 


Business Specials. 


see page 18, 
Meriden, Conn 
E. P. Wat- 


Gear wheels, gear cutting. Grant; 

Forming Lathes. Mer. Mach. Tool Co., 

Send for my wet tube boiler catalog. 
son, Elizabeth, N N. J. 

Selden Packing for stuffing box, with or w ithout rub- 
ber core. Randolph Brandt, 38 Cortlandt st., N. 
_.A manufacturing concern having large shops with 
modern tools, foundry, pattern shop, etc., is desirous 
of adding to its present line, and wishes to negotiate 
Ww with | parties w anting mach’y. built. Box Am. Ma. 


“For: Sale or Rent—Foundry and machine shop w ich ad 
ditional land, in good condition and well equipped for 
medium heavy work; capacity of foundry 7 tons per 
day ; located on railroad within eight miles of New 
York ; terms easy. Call or address J. F. Sweasy, 26 
Nassau street, New York’ 


Wants. 


Situations and Help Adv vertisements only inserted 


6, 


under this head. Rate 30 cents a line for each in- 
sertion. About seven words make a line The 
cash and copy should be sent to reach us not later 
than Saturday morning for the ensuing week's ts- 
Sue. {nswers addressed to our care wiil be for- 
warded. Applicants may specify names to which 
their replies are not to be forwarded; but replies 
will not be returned. If not forwarded they will 
be destroyed without notice Original letters of 
recommendation or other papers of value should 
not be inclosed to unknown correspondents. 


Situations Wanted. 


Draftsman and machinist; boilers, engines and gen- 
eral machinery. Box 27, care of AMERICAN MACHINIST. 

Draftsman, five years’ experience; watch machine, 
bench machine and small work. Box 31, Am. Maca. 
to change; 7 years’ 
AM. MACHINIST. 
financial manager ; thorough 
Box 40, AM. MA, 
shop foreman wants position; 


desires 
Box 34. 


Mechanical draftsman 
shop and office experience 
Situation wanted by 
ace’t; age 40; married; first-class refs. 


Up-to date machine 


good manager of men. Box 45, AMERICAN MACHINIST. 
Toolmaker experlenced on jigs, cutters and fine 
special machinery; have had charge Box 42, AMERI 


CAN MACHINIST. 

A firat-class machinist, with some college 
wants a p: sition as instructor in a college 
shop. Box 47, AMERICAN MACHINIST. 

Wanted—Position as brass foundry foreman; thor- 
oughly experienced in all the details, and a hustler. 
Address Box 41, AMERICAN MACHINIST. 

Situation wanted by draftsman to take charg 
steam and electric plant, and design special 
chinery. Address Box 44, AMERICAN MACHINIST. 


training, 
machine 


re of 
ma 


Frenchman speaking German and English, expe 
rience as salesman in France in tool and machine tool 
business, wants position. Box 46, AM. MACHINIST. 


First class toolmaker used to gun, sewing machine 
and bicycle tools, ete., desires position; best of refer 
ences from last employers. Box 48, AM. MACHINIST. 


A competent draftsman, experienced in designing 
special and intricate machinery, desires steady posi- 
tion in New York or Brooklyn. Box 4%, AM. Macu. 





Excelsior Straight-Way 
Back Pressure Valve. 


reliable and well made. 
all times when using exhaust steam for heating ; or when used as 
a relief, or free exhaust on acondensing plant, it has no equal. 
is noiseless and free from any complicated attachments. 





Wanted—Position as foreman or superintendent in 
machine shop; fully competent to design machinery 


and special tools for all manufacturing purpose; exp. 
in handling men; best of references furnished. Ad- 
dress No. 177 Langley road, Newton Centre, Mass. 


Help Wanted. 


Wanted—Competent draftsmen for heavy automatic 
machinery. Address Paymaster’s Dept., The Yale & 
rowne Mfg. Co., Stamford, Conn. 

Wanted—At once, skilled draftsmen and designers 
who are familiar with pumping machinery or Corliss 
engines. Box 43, AMERICAN MACHINIST. 

Wanted at once a first-class traveling mar for an 
Ohio supply house to travei in Ohio and Indiana. Ad 
dress Supply, care AMERICAN MACHINIST, New York 
City. 

A few additional apprentices will be received by R 
Hoe & Co., printing press mfrs., to learn the machin 
ist's trade in its various branches; attendance at firm's 
evening school three even'gs each week isexp’d. ply 
pers'ly or by letter R. Hoe & Co., 504 Grand St., N. Y. 

Wanted—Hartford automatic machine oper 
ator; single German preferred; to the right party an 
unexceptional opportunity for starting up a new 
plant in Germany and securing position as salesman 
afterward. Address Box 39, AMERICAN MACHINIST. 

Wanted—A progressive Western concern, employing 
350 mena, manufacturing agricultural implements, 
wants an up to-date, industrious young man as gen. 
foreman or assistant supt ; must have had exp. in this 


screw 


line and understand the handling of men; none but 
capable, exp, men need apply ; a permanent pos. for 
the right man. Address, giving age, experience and 


salary expected, Box 35, care of AMERICAN MACHINIST. 


Miscellaneous Wants. 


Advertisements will be inserted oe this head 
at 30 cents per line, each insertion. Copy should 
be se yl to reach us not later than Saturday morn- 
issue. Answers ad- 
forwarde d. 

Phila., Pa., catalog free. 
Caiiper catalog free. E.G. Smith, Columbia, Pa 
Buck, Dies & Die Making, $1. J. L. Lucas, Prov., R. I. 
The Dutton Wet Twist Drill-Grinder is sold by the 

Garvin Machine Co., New York City. 

Light and fine mach'y to order; models one electri- 
cal work specialty. E. O. Chase, Newark, N. J. 

Cone Pulleys! Can you design cone ot ? Send 
for pamphlet; new method; simple rules for all cases. 
50 cents. W. K. Palmer, Lawrence, Kansas. 

Institutions retiring from business having machine 
tools, brass or wood working machinery, will find it 
to their interest to correspond with us. hy J purchase 
complete plants or handle them on com. . Wormer 
Mach Co., 55-59 Woodbridge st., W., De éroit, Mic h. 


fA Pieper, 


Yessonvaux, Belgium, 


the ‘ week's 
care will 
Philadelphia Look Co. 


ing 
lres i t ur 








is desirous of receiving catalogues 
from American manufacturers 
interested in the bicycle industry. 


This valve has no dash 
pots, springs, guides or 
complicated levers to get 
out of order. It is simple, 
Never sticks, and can be relied upon at 


It 





JENKINS BROTHERS, New York, Boston, Philadelphia, Chicago. 





A HAND-BOOK oF ENGINEERING LABORATORY PRACTICE. 


By RICHARD ADDISON SMART, M. E 


Order through your bookseller, 
postpaid by the publishers on the receipt of the retail price 


viili,+290 Pages, 12mo, Cloth, $2.50. 


Associate Professor of Experimental 


*? Engineering, Purdue University. 


or copies will be forwarded 


JOHN WILEY & SONS, 53 East 10th Street, New York City. 





FINEST QUALITY OF REAMERS. 


Patent Spiral Flutes, ** LIGHTNING AND GREEN RIVER” SCREW PLATES, 


| PAT. SPIRAL FLUTED, 





Taps, Dies, etc. 


Send for Cata- 
logue. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass., U.S. A. 


Agents in London 


SELIG, SONNENTHAL & CO., 8 Queen Victoria Street 





nexe Bring Machines, Milling Machines, Special Tools 


BEAMAN & SMITH, 
PROVIDENCE, R. 1. 
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penter and blacksmith shop, 60x120 feet. The 
machinery and lighting throughout will be fur 


nished by electricity 





Ge W. Sykes, of Reynoldsville, Pa and 
Levi Heidrick f Brook r Pa., will erect a 
woolen mill at a cos $ 

D’Ar ir & Littledale ‘ ved from 204 
East Forty-third street to the corner of Worth 
nd ¢ r New \ 

Architect W ‘ A ¢ = — 
R ls, M for a tw 
Ss } | 1 x + 1 ¢ for th 
Eaton Ra 1 W M t t $1 " 

W Fle I lelphia, Pa., } 
secured F i 1 to the fac 
tor lin {f M rT Br ers, of 
Germantown, P 


At Saylesville, R. I., Frank A. Sayles is mak 
ng considerable improvements to his plant. It 
is stated that he contemplates erecting another 


1] 


mill adjoining the present one 


‘uu0) ‘uo}buIJIO) 


~~ G97 auIyseW AopUoH oy] 


Cope & ¢ I < ed the act ft ] 
D. Caldwell t r n dd 1a tory 42x 
feet, to their p ! ve de f W n 
street, north of the P lelphia and Reading 
R i \ e J I 

The carpenter and ‘ right shops at € 
Shenandoal City ¢ Shenan i} * 
operated by the Philadelphia & Reading Ce & 


Iron Company, were recently destroyed by fire, 


with all machinery, t s and other contents 


The Dumburton Flax Spinning Company, 





Greenwich, N. Y., is arranging to enlarge its 
plant. It will build a new mill in its present 


plant, so feet by 70 feet, with a capacity to em 
























Saxton, president, and Lee K. Forsythe, sec- 


INIONG 





retary and treasurer, both of Union City, and 


jo 








ploy forty new hands of skilled laborers 
Phe Berlin Ir I e < par f | 
Berlin, Conn., is ¢ e¢ exten n of the 
foundry for the Benjamin Atha & Illingworth 
Company at Harrison, N. J This extension is 
™ 1 sit feet wide and 152 feet ng The framework 
= is of steel throughout 
a The Messenger-Hall Manufacturing Cor n} 
3 er | > has been organized at Portland, Me., for the pur 
6 © 
r 5 8 se f the manuf and e of mac nery, 
“a an 7. 2 » vt wit $ ’ The ire: Presid t. Ed j 
° & Wo vay > Fv wl $ he lent, var 
Z 1933 cee La 
2 ™ 342 = w RN | = “mr 4 H Lour urn, Mass.; tre irer, 
> ; Ie > = O a , 
= vg oO PEs (ee “$5 Boe s Leander W. Hall, of Woburn, Mass 
3 a 2 Psst a | >= 542s 
Senics 5 a¢ a we 1 ] ‘ 
ry a <a aloft (i m oe Seas a The Federal Manufacturing Company has been 
i fo) Seac” aS cae a organized at Portland, Me., for the purpose of 
= ? 9 he oe] ose oe hy a the manufacture ile of gas appliances, with 
+o alo) = 3 Pas ~ a 
a N > OgR=0 RS win 9) $100,000 capital The officers are Presi 
> Ho.2 = +o 4 < > 
: eS ors o.. AS : dent, George M. Butterick, of Boston, Ma 
a ons ° U o = ~ . = 
s ro) a) s ys $ . ea°?s Z treasurer, Freeman Emmons, of Wakefield, 
® 0 wo08o a8VosRs x Mass 
ow BO 3c0™ FAT. F ; - ' 
pe! 2. > or USmoaak 2 The Peerless Portland Cement Works, Union 
= 2 @® sal as <3oe5 4 o . , 
¢ 34 os 5 by op Z City, Mich., were badly crippled by fire recently, 
- * 58 28 22m TK entailing a loss of about $40,000, with no insur 
° © eo3nm Bake ® : a 
5 » 9 - 22 a5 ance. The officers of the company are: J. E. 
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~ Robert M Wood, of Chicago, vice-president 

4 mo c « Crane & Barkhausen are preparing plans for 

oe > o a factory building at Clinton and Florida streets, 

pd Milwaukee, Wis., for the Western Chemican & 

aPo 3 e Manufacturing Company. It will cost about 

~ we ® $60,000 and will be ready for occupancy in Feb 
= * ruary, 1809. The building will be of solid stone 


4 


and brick, 120x128 feet, and five stories high 


The annual meeting of the stockholders of the 
Bangor Electric Clock Company was held re- 


tsoddo ay} UI SUINjeI—yFIOM pue oipuids pray ‘ 
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cently, when the following officers were elected: 


President and general manager, Joseph S. 
Smith; vice-president, Samuel R. Prentiss; su 
perintendent, Walter J. Dudley. It is expected 
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that work will be begun in the factory before 
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5 g | the end of the year, as the new factory is nearly 
= o 
a) o b> completed 
Pn 5 = 
5 = ng 52 o Plans have been made at the Bath (Me.) Iron 
°o — ~ 
ee 8 ef Works for an addition to the present machine 
$342 5 <2 shop. The new building will be of brick and 
=— SV : 
w—" 4 ace steel, and extend from the present shop, cover- 
35 S38 - rs @ ing the ground now occupied by the office, nearly 
as, S z ® 250 to the street. It will be 129 feet in length and 
= —_ , . 
= Bas Ke 4338 100 feet in width. Later it will be extended so as 
2.99 o, es ; . 
oe xe no Aon to cover to ground now occup ed by the old ma 
Boge chine shop and will ultimately be 310 feet in 
Ppue 
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length. It will be a modern fireproof building 
in every respect. 
The Keystone Spoke & Bending Works, Han- 


over, Pa., were recently destroyed by fire. 
The Milwaukee office of Wickes Brothers has 
been removed to the Marquette Building, Chi- 


cago. 

The Pollard Manufacturing Company, of Bel- 
lows Falls, Vt., is to erect an addition to its 
plant 

Chase Brothers, Littleton, N. H., have com- 
menced to rebuild their saw mill that was burned 
last July. 

An addition is being made to the factory of John 
Adt & Son, New Haven, Conn., of which F. B. 
Shuster is the proprietor. The plans have been 
prepared by Architects Brown and Von Beeren, 
and the improvements will comprise a new fac- 


tory 4ox1oo feet, with two stories and a base- 
ment, which will be erected on Mill River 
street. Then there will be a three story engine 
room with dimensions of 15x20 feet, and boiler 
room 30 feet in height. The cost of the above 


named improvements will be in the neighbor- 


hood of $9,000 

Bids will be received soon by the newly incor- 
porated Alcania Tin & Terne 
ot two 


Company of Penn- 
of the 
Avonmore, 


six mills 
Pa. 


been 


sylvania for the erection 
decided to build at 
have 


which it has 
Designs for the plant 
prepared by S. Diescher, of Pittsburg, and were 


last week approved by the directors of the new 


new already 


company, who are W. H. Hilliard, Oliver 

Wylie, A. ©. Fording, W. S. Collier and M. M. 

Garland. It is the present intention of the new 

tin plate company to build two mills imme- 

diately, and when those two are running satis- 

factorily te dd the other four mills, one at a | 
time 


AAA 


New Catalogs. 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9" x 32", 6° x9 and 3%"x 6’. 
We recommend the 6’ x9 size for machinery 
catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 


Thomson 


We have received from the John 
Press Company, New York, catalog of platen 
presses for embossing, cover stamping, paper 


box cutting and scoring. Views of the different 
presses are shown, together with very full de- 
scriptions. The catalog is standard size, 6x9 
inches. 

We have received from C. W. Hunt Company, 
of New York, Catalog No. 9,805, in which are de- 
illustrated industrial railways for 

establishments. The standard 

railways is 21% inches, and in a 


scribed and 

manufacturing 
gage of these 
great many estavlishments which cover a consid- 
erable area can much saving is 
effected by the use of such a railway. Cars for 
use on these railways, which are manufactured 
by the same company, are described. Track 
plans of a number of plants where these railways 
are in use, also pictures of a large variety of 
The catalog 


one see how 


special cars for same, are shown. 


is 6%xo0% inches. 


From the same company we have re 
ceived catalogs Nos. 9,807 and 9,811, the first 


of which describes and illustrates mast fittings, 
coal tubes and other contrivances employed in 
the lifting of coal. The other catalog is devoted 
to the description of Manila rope. Some inter- 
esting reading regarding the characteristics of 
this rope is given in the catalog, together with 
a number of illustrations, showing the processes 
use. The cat 
reprint of a paper on _ rope 
driving, read Mr. C. W. Hunt before 
the meeting of the A. S. M. E. in 1891, also 
reproductions of articles on the subject from 
“Engineering” and “Engineering News.’ Both 
catalogs are 6%x 9 inches, and to those interested 
in the subjects with which they deal should 
prove highly interesting. 


through which it passes before 
alog contains 


by 


** The best is as good as any.’’ 


The New 


Automatic 


and Gravity F eed 
Q & C Shop Saw 


the CROSS OIL FILTER 
eee 
actually reduces oil bills50 % ormore. Sent 
onapproval. Capacities 3 
to 120 gals. perday. Used 
in 18 countries. Testimo- $ | 
nialsfrom the leading firms @ | 
in every field of industry. | 
THE BURT MFG. CO. 2 | 

AKRON, OHIO, U.S. A. 


Business Established 8 Years. 


Largest Manufacturers of Oil Filters in the World. 











Armstrong’s Pipe Threading and 

Cutting-off Machines. 

Both Hand and Power. 
Sizes 1-8 to 6 in. | 


Our Stocks and Dies universally 
acknowledged to be THE BEST. | 


Send for Catalog. 






The Armstrong Mfg. Co., | 
Bridgeport, Conn. 
139 Centre St., New York. 


No. O Machine. 


| 
‘D. SAUNDERS’ SONS, | 


MANUFACTURERS OF 


Pipe Cutting and Threading Machines | 


| / 


Steam and Gas Fitters’ Hand Tools, 
Tapping Machinery for Pipe Work, Etc. | | % ) Machinery Steel, 
tI / Iron, Brass and 


. All Other Metals. 








Tool Steel, 


Price—’Way Down. 
Quality—’Way up. 


Shop Saws, 
Portable Rail Saws, 
Cold Power Saws, 


For All Purposes. 


The No. 4B Machine for Cutting and Threading 
Pipe % to4 in., by HAND or POWER. 


Send for Catalogue to 
23 Atherton Street, YONKERS, N. Y. 


E, W. BLISS CO, 


! Adams St., Brooklyn, N. Y. 
CHICAGO : 96 W. WASHINGTON ST. 








European Office : 
12 Ave. de la Grande Armée, Paris, France— 
A. WiLzIN, Manager. 


The QanoC’ Comrany | 
4 at New Vors 








| Send for Catalogue. 


Q & C Company, 


Chicago. New York. 


LONDON : Chas. Churchill & Co. 
PARIS: Hounsfield & Fils. 
BERLIN : Schuchardt & Schutte. 
MADRID: J. G. Neville & Co. 





No. 4 Stiles Geared Power Punching Press. 
Owners of the Stiles & Parker Press Company. 


Presses, Dies, Shears and Special Machinery. | 
Manufacturers of the WALDRON FRICTION CLUTCHES. 
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nstruction by Mail in 








Mechanical Engineering. 





HE MECHANICAL DRAWING SCHOLARSHIP is intended fo: 
persons who desire to obtain a knowledge of how to represent 
paper the details of machines. Owing to our method of instruc 
tion the student who completes this course will be able tomakea 

he may select, and the workman 


HE correspondence method of instruction as employed by THE 
INTERNATIONAL CORRESPONDENCE SCHOOLS, Scranton, Pa., 
enables mechanics and others who are employed during the day 
to educate themselves by studying in their spare moments without 

loss of time from work. 

THE COMPLETE MECHANICAL SCHOLARSHIP is a thorough 
course of instruction intended especially for machinists, machine shop 
laborers, inventors and designers, tool-makers, rolling mill workers, - L 
pattern-makers and draftsmen; shop foremen, superintendents and done elsewhere. Our instructors In drawing exercise great 
master mechanics; manufacturers, salesmen and inspectors of ma- correcting the student's work, pointing out every defect and doi 
chinery and boilers; office men in establishments manufacturing in their power to encourage him to improve in his work. 
machinery; gunsmiths, mechanics of all kinds and their sons, and _ Few realize the importance of acquiring a knowledge of drawing 
mechanical apprentices. The papers are all written froma practical It is the basis of all mechanical work ; a knowledge of it is essential in 
standpoint and the knowledge imparted is exactly what the student many trades, and among every class of manufacturers there is a 
will require in every-day work. In this course are laid down and demand for men who can draw. Because of its great importance, 
described the principles most frequently used in connection with drawing is given special attention in the courses of THE INTERNA 
mechanics, hydromechanics, pneumatics and thermodynamics, and MONAL CORRESPONDENCE SCHOOLS. It is included in nearly all our 
these principles are all applied in the later papers inthe course, The technical courses. Our method of teaching drawing is original and 
student will obtain a good knowledge of the principles governing practical and is unsurpassed by any school in the world. We guarantee 
the action and operation of steam engines and boilers, the strength of to teach any person who will follow our instructions. Many of our 
materials, valve diagrams,tgovernors, the measurement of power, etc., students have found that the knowledge of drawing which they 
and the course will xive him a good insight into the subject of machine obtained from their courses has been the means of their securing 
design. Itis also well adapted to those persons who desire a more or promotion and increased pay. 
less general knowledge of the subject of mechanical engineering; for 
example, patent lawyers, clerks working for manufacturing concerns, 
pattern-makers, molders and all other people who desire to have a 
general knowledge of machinery. 








good working drawing of any object he 
ship on the drawing, so far as mechanical execution, evenness of 1i 
accuracy of drawing, rigid adherence to the scale used, general al 
ance, etc., is concerned, will be equal to any work of like 

























In Advance or Installments 


Terms of Payment: of $5.00 or $2.00 a month. 





Also courses in Steam Engineering, Electrical En- 
gineering, Civil Engineering, Architecture, Plumbing, 
Chemistry, Bookkeeping, Shorthand, English Branches. 
Full particulars free. Write to-day, stating subject in 
which you are interested. 





The International Correspondence Schools, 


Box 810, Scranton, Pa. 
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ENTIRE OUTFIT 
cance ELECTRICAL WORKS 


Containing the following 
MODERN STYLE MA- 
CHINE TOOLS, will be sold 
low right from where they 
are: 

Powell Planer Co.’s heavy pattern 
x 4S in. x 12 ft. with two heads 


Powell Kage ay Win. x 2in. x oft y 
Fifield Engir 50 in. swing, 14 ft. bed, with 




















blocks to swi in., chuck, etc., complete 
Putnam Engin > swing, 16 ft. bed 
D. W. Pond Engine Lat 1e, 28 in. swing, 14 ft 
Fl tngine Lathe, 4 in ; ft. bed 
i n. hollow spindle, chi 
> tngine Lathe, 18 in bed, 
yith 1% in Bay 3° + dg agg 
de > Lat 16 in 
r > Lathe. 3638 
> g an 1 Turning 
les I 5 ft. arm 
Univer ey udial D1 ll, 5 ft 
Nicholson H« zontal Bor ng 
ee Mills ng Mi achine, tool-room size 
Ames Li n Millers, atte! 
Windsor Se rew Mi: ichit vire ed capacity 
friction he id, ri i s 





Pratt & W ey S 

wire fee ty 
Stiles Power Press No. 2 
Prentiss Shaper 


ction geare 


J. McCABE, 


14 Dey St., NEW YORK. 





Send 50 Cents in stamps for a 


copy of 
MACHINE SHOP ARITHMETIC. 


American Machinist Publishing Co., 
256 BROADWAY, NEW YORK. 


SPECIAL SALE BICYCLE MACHINERY, 


We offer for sale the entire plant of the 
Yost Mfg. Co., Toledo. Machines are allin 
good condition, many of them equal to new, 
Letters may be addressed to us at Toledo 
until November 1. Tools will be sold cheap 
before removal, 

{Each No. 1, 2and 3 Pratt & Whitney 

Screw Machines, 
4—No8 x Jones & Lamson Screw Ma- 
chines. 
9—No. 1 Cincinnati Plain Milling Ma- 
chines. 
24 in. x 24 in. x 6 ft. Gray Planer. 
Warner & Swasey Die Sinker No. 1 
11—Baker Brothers Heavy Bicycle Drills. 
6-—Barnes Three-Spindle Drills. 
20—Slate Sensitive Drills. 
2—Hendey 15 in. Shapers 
5—14 in. Flather Lathes. 
9—16 in. Flather Lathes. 
P 3 and P 4 Ferracute Presses. 
-No. 74% Bliss Presses, geared and 





plain. 

2—800 lb. Bliss Drop Hammers. 
1,000 lb. Bliss Drop Hammer. 
And numerous other machinery 
Nickel Plant, Enameling Oven, Tools, Ete. 

Send for complete list. 


MARSHALL & HUSCHART 
MACHINERY CO., 


19 South Water St., 62-64 South Canal St., 
CLEVELAND, 0. CHICAGO, ILL. 


Address at Toledo until November 1 


SECOND-HAND MACHINERY. 


ENGINE LATHES. 


14 in. x 6 ft. Prentice 
18 in. x 12 ft. Bogart 


DRILLS. 


6 spindle Quint 
Pond suspension 


27 in. x 12 ft. Wood & Light 22 in. G. & E., back geared 
48 in. x 18 ft. Gay & Silver 2 in. G. & E., back geared 
32 in. Harris, b ack geared 

SCREW MA- 38 in. Wood & Light 


CHINES. MISCELLANEOUS. 


No, 2 Wire feed 

No. 2 P. & W., plain 24 in. Lead Feoging Mochine 

No, 21-2 P. & W., wire feed N 2 Wa Tool Grinder 

No. 4 Windsor, plaiz Springt veld 

No. 4 Windsor, wire feed, auto Centering Machine, Whitor 

No. 2 Niles, heavy Double-head Cam Miller, I 
& W 


PLANERS. Special Cam Miller 
24 in. Gear Cutter, G. & FI 

16 in. x 16 in. x 4 ft. Hendey half automatic 

2iin. x 24 in. x 4 ft. Wood & %6 in. Hand Gear Cutter, G 


28 in. x 28 in. x 8 ft. Gay & Lincoin 
48 in. x 12 ft. Hor. Boring and 


Type Miller, P. & W 


Siuver 
60 in. x 60in. x 22 ft. Hepworth Drilling Machine 
16 in. x 8 ft. Pattern-makers’ 
SHAPERS. Lathe, milling machine at- 
tachment. Fay & Scott 
9 in. Traveling head, Sellers 12 in Thompson Splitting 
13 in sere ng head, Bement Shear 
lt in. Stepto Car mortiser and orer, B 
20 G & k £0 
We also a large stock of Shafting 
Hangers and s, Benches and small tools 





at the shops of the United Machine Co., Irving 


ton, N. J. 


We have named above only our choicest tools. 
Write us for anything you want. 
Prices on application. 


THE NILES TOOL WORKS CO. 


136-138 Liberty Street, New York City. 


BARGAINS * 


NEW AND SECOND-HAND MACHINERY. 
Lathes, from 12” to 48"; Planers, from 20° up to 60 
48", 54° and 60” Radial Drills; No.2 Newton Milling 
Machine; No. 2 Screw Machine; Shapers, from 6’ 
to 30°, Boilermakers’ Punches, Shears, Edge 
*laners, Rolls, Drills, Engines, Boilers, Pumps, 

and Dynamos 


FRANK TOOMEY, 131 .N. THIRD ST., PHILA, 


U. BAIRD MACHINERY CO., 


523-525 Water St.; 524-526 First Av., 
PITTSBURGH, PA. 
MACHINERY 


-OF— 


Duquesne Mfg. Co. Bicycle Factory 
FOR SALE. 


All Modern Tools, in EXCELLENT 
CONDITION. 








WRITE FOR OUR LIST, JUST COMING OUT. 


Does any 
Machine Factory 





wish to acquire a patented 
invention of Drop Ham- 
mer with Automatic Grip 
and Release, suitable for 
ill civilized countries ? 


Hugo Herman Meyer, 
Riga, Russia. 


(Machine Importers, founded 1873 


1 A, | FT. Bradford 





LATHES. 


25 of them. 

Almost New. 

Low Price. 
The Lodge 4 


Cincinnati, O. 


Shipley M.T.Co. 


SECOND-HAND MACHINERY, 


IN EXCELLENT CONDITION 





LATHES. 17 in. s Ijin. x 4 ft Putna 
( x 20 ft. Fif Planer 
42 — & oe x x Put 

a : Plat 
S x2 Davis & Fya 
28 in. x Fifield son. © 
7 in. x 10 ft. Davis & Ega ' 
din. x 20 ft. Fit A x x 12 ft. Davis & 
Zein. x 10 ft “ Planer, with 2 heads 
20 in. x 12 ft. | Ha Miller, Garvir 
in x 8 ft. Blaisd niversal Miller, Kempsmith 
+ ae ea Lincoln Miller, Pratt & Whit 
bin x ¢ Porte re 
i“ e , » & Wee 1 x f lurret Lathe 
i 25% Sik é iS in. x 6 ft. Turret Lathe 
10 ad a 40 in. B. G., P. F. Drill, Lodg 
& Dav 
MISCELLANEOUS. me kn. & Sts, Cadvereal Monks 
\ I Works. Co, 
£ kgan S t No, 4 Power Press, R, & K 
\ est impr ed new machine t 


J. B. DOAN & CoO., 
68-70 South Canal Street, CHICAGO, ILL. 


Second-Hand Machinery, 














LATHES. 
SY x t In, triple vea 
st x J iT tr | c ata 
Px 22P ple ge fine 
x a «> ‘ € 
S-5DO x (ray r. as. @ F. 4 } 
Bx New a ac. R. @ P. C. I 
a) x IS Ames, ¢ I P. i.s 
3x S Putna \ 
x 1 \ R. & N 
20x SI ¢ on 
vx 12 Pr. « I ck 
Sx ’ W ; y re 
ISx 14h] * W 7, 3W t t | 
Sx Fla (y ( i n. ¢ k 
x ) } 4 ( } 
S x ( M ( } 
SX ' 
=) \ 
: s r \ i ‘ 
x e 
1 x 4 
l4 x ». a a 
x 1 1 nw 
ux 
N Sta \ 
\ € t Mla Spee 
t a il r 
PLANER 
is is ft ach e { 
i j f 
a x ‘ “ ¢ \ 1 \ ht 
t x oh x N i I ine 
6 ( . Ne H 
n. x 4 s Pon pa 
2 x 27 \ 1& | 
2 i N. Y. Stea I ( 
2 Harrin n 
-4 If 4 sf x } 
44 4 K 4 Ne 2 
24 D x ) \ ew I 
44 1n } x 4 Da 
18 x 18 x4ft.G & Eberh 
Hin. x #3 Whiteor in 
MILLING MACHINES 
N ( nnati Universal 
N Brown & 5 pe | ersal, no art 
No. 2 Brown & Sharpe plain, back gear 
No. 0 in Norm with vise and index cente 
practically N 
P © Wt 1 +} 
¢ fine 
Po M ( 
»No Ga r a m 
No ) \ Ga A 4 
N att & W ‘ nd 
N I » Wt ‘ n 
New n i i nya 
2F x | x 6ft. W t Mac ( 
SCREW MACHINES 
No & \ vy. fr ‘ 
N YW € n 
No n& SI é I 
N i & Wt \ \ é 
‘ s n. wire 
SHAPERS 
j \ x 
‘ H I 
f G rar 
2 Her y fr t pa 
1 Bett ive t 1 4 
Va travelir € ank 
a) ‘ i ‘ >| nk h i K 


Also alarge stock of other tools on hand. 
Send for complete list. 


PRENTISS TOOL & SUPPLY CO., 


603 D. S. Morgan Bidg., 15 Liberty Street, 
Buffalo, N. Y. New York City. 
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Internal Grinding. We get plenty of Speed. 





Send for descriptive Catalogue 
NEW TIACHINE. NEW PRICE. 
UNIVERSAL GRINDER. 
WELLS BROS. & CO., Greenfield, Mass. 


Fiand 
Milling 
Miachines. 





BUILT 
IN 
3 SIZES. 


Send for 
new 
Catalog 
of all our 
Machine 
Tools 





2 Hand Milling Machine. 


Large Stock of New and 
Second-Hand Machine Tools 


THE GARVIN MACHINE CO., 


Spring and Varick Sts., NEW YORK. 


Philadelphia Store: The Garvin Machine Co., 
51 North 7th St., Philadelphia, Pa. 

Berlin Store: The Garvin Machine Co., m.b. H , 
17 Burgstrasse, Berlin, C., Germany. 

Agents in Great Britain: C. W. Burton, Griffiths 
& Co., Ludgate Square, Ludgate Hill, Lon- 
don, England 


For TAPS, DRILLS, 
REAMERS, Etc., Etc., 


"Use “HOBSON'S” x) CHOICE 
| Gad) Extra Cast Steel. 


| Ohe only way 


MADE ONLY BY 
HOBSON, SEAMAN & COMPANY, 
SUCCESSORS TO 
FRANCIS HOBSON & SON, SHEFFIELD. 
American Warehouse, 98 John St., New York, 
CHAS. HUGILL, Agent. 
Correspondence solicited. 





| ¥ to make money 





You may not have enough 


your machines busy. 


in the shop is to keep 


work to keep a large lathe busy; why not have a lathe that will 
handle smaller work as well as the larger and keep it busy ? 

Say a lathe like the Bullard Extension Lathe shown above; this is 
really two lathes in one—a 32 in. swing ordinarily and 54 in. when gap 


is opened. Full details on request. 


Bullard Wachine Gool Co., Bridgeport, Conn., “S.A. 


Schuchardt & Schutte, Berlin, Vienna and Brussels. 





Chas. Churchill & Co., London. 


| Ad. Janssens, Paris. 





Move the machine to the work. 


Dallett tools are specially devised for this purpose. 
| They are: Portable Power and Electric Drills, Boiler 
| Shell Drills, Hand Drills, Portable Electric Planers, Etc. 
| 


There is quite a book illustrating and describing these 
tools, which will be sent on request. 


Thos. H. Dallett & Co., 


York Street and Sedgley Avenue, Philadelphia, Pa. 


BRADLEY 
HAMMERS 


Have never been equaled for quantity 
and quality of output, simplicity, 
durability and freedom from repairs. 





Send for Circulars. 
Foreign Agents: 
Buck & Hickman, Whitechapel Road, London 
Schuchardt & Schutte, Berlin, Vienna, Brussels. 


Air Hardening. Steg 


Guaranteed equal to the bes 





THE BRADLEY CO., SY RACUSE, N. Y. 


MANUFACTURED BY 
THE BENJAMIN ATHA & ILLINGWORTH CO 





DENMAN & DAVIS, NEW YORK AGENTS, 
— and 87 John Street. 





2500 Greenerd Arbor Presses in use. 


MANUFACTURED BY 


EDWIN €E. BARTLETT, 


364 Atlantic Ave., BOSTON, MASS. 


Saves time, =| 
arbor and money ' 
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NILES TOOLWORKS= 


HAMILTON, OHIO, U. S. A. 


CABLE ADDRESS: “NILES, HAMILTON, OHIO.” 


- MACHINE TOOLS. 












BRANCHES: 
NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, PITTSBURG, ST. LOUIS, LONDON. 
AGENCIES: 
G. DIECHMANN & SON, BERLIN; H. GLAENZER & CO., PARIS; V. LOWENER 
COPENHAGEN “ ATALANTA”? TECHNICAL AGENCY, ST. PETERSBURG; 


18-INCH TRAVELING-HEAD SHAPER, No. 33. 


SHERRIFF, SWINGLEY & CO., JOHANNESBURG. 


TURN YOUR PULLEYS on a LATHE 
BUILT SPECIALLY For THE WORK. 


a > This machine turns Pulleys from 
=| "4 6 inches up to 30 inches. 


FIFTY 6 in. PULLEYS 4 in. FACE or 
TWELVE 30 in. PULLEYS 6 in. FACE 
IN TEN HOURS. 

A BOY CAN OPERATE IT. 














— 








WE ALSO MANUFACTURE 
Engine Lathes, Planers, Shapers, Boring Mills, 
Milling Machines, Upright and Radial Drills, Screw 
_ Machines, Brass Workers’ Lathes, Bolt Cutters, 
ee, . Wt ( v VY) ©) — Punches and Shears, Etc., Etc. 


The American Tool Works Co. 


Works: CINCINNATI, OHIO, U.S.A. 


New York, 107 Liberty St. Chicago,68S.Canal St. Boston, 36 Federal St. Philadelphia, 19 N. Seventh St. : 
London, 7 Leonard St., Finsbury, E.C. Berlin, 49 Kaiser Wilhelm Strasse. Paris, 2 Place de la Republique. Vienna, 9 Eschenbach-Gasse 
Antwerp, 33 Rue des Peignes. Amsterdam, 22 Prinz Hendrikkade. _ Copenhagen, Vestre Boulevard. 
Stockholm, Vasagatan 22 A. St. Petersburg, Bolshaja Norskaja 
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Electricity for Machine Driving. 





eA) Westinghouse 
erfect Cervice Electric 
ower ystem. & Mfg. Co., Pittsburg, Pa. 
Cre he nos rie Co Ld 





Westinghouse Motor Operating Rotary Planer. 
000000000000000000000000000000000000000000 000000 000000000000000000000000000000000000 
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A good, sare 


dividend paying investment is en- 
vravings of your machines or tools, 
made by the American Machinist’ in 
the American Machinist way. ‘“ The 
American Machinist kind” of engrav- 
ings are a long remove from the kind 
that associate with the waste basket. 
They are the kind that command 
the busy man’s attention. ~The Ameri- 
can Machinist would be pleased to HI — 

make the engravings for your new BULLOCK MOTOR DRIVING PUNCH. 


catalogue. 


American Machinist, 


256 Broadway, New York. 











Universal Grinders, 


NEW DESIGNS. 
BEST WORKMANSHIP. 





Strictly high-grade tools, with all 
attachments, pump for copious water 
supply, ete. 


Made in 5 sizes, as below: 








No WILL GRIND. 

D idewadeees 1S in. long, 8 in. diameter. 
ee hea 24 °° a ig * 

oe. 30 °° se in 

_s Oo’ “ 12 ° 

Bea” 60 yo 


Diamond Machine Co., 
PROVIDENCE, R.1., AND CHICAGO, ILL., U. S. A. 


London: Chas. Churchill & Co. Paris: Fenwick Freres Berlin: Garvin Machine Co Copentagen: V. Lowener. 
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No. 142. 
MORSE HOB OR MASTER TAPS. 
TWIST DRILL = ceaaneensten 
AND MACHINE Co., = te. term 


DLN DI ddI 


NEW BEDFORD, 
MASS., U. S. A. 


—- sy GGG 








“You can make no rings if you throw a stone into a mars Got 
We also make Hob Taps for the various bolt cutters in the market, but need a drawing with order to ww exact dia era 
length of thread required. 
In ordering Hobs always state whether they are required for hobbing chasers in Bolt Cutters, Solid Dies Screw Plate Die 
Hexagon shaped turret on carriage, with six holes for tcols 
ower cross feed as well as power teed 11 Ine with the 
ed. Change gears furnished, so that all threads, from one 
to sixteen threads to the inch, inclusive, may be cut. We 
guarantee accurate lead screws and aligni lent of all parts 
of the machine It isa very heavy, solid, blocky machine 
The om a . ¢ : . ‘ 4h ] 
Che turret slide is of massive proportions Che holes 
rret can be made as large as 2!) in. A bar can be passe 
through the turret Built wit nv lenoth of hed 
througn tne irret lit WIth any ienethn o ad 





The Springfield Machine Tool Co., 


Springfield, Ohio, U.S.A. 


Builders of Engine and Turret Lathes, Shapers and Power Presses 


ELECTRIC 
ke, MOTORS 


(APPARATUS To Drive Your Machinery and Tools ? 
Fithews® 


GENERAL ELECTRIC COMPANY, 
SCHENECTADY, N. Y. 


Sales offices in all large cities of the United States. 


ENGINE and SPEED LATHES 


IN VARIOUS LENGTHS—9 to 15 in, SWING. 


Ww ip, . . 
Latest and wee ey Sehest + peas Material Mark Your Tools with a Stec! Stamp. 


SEBASTIAN LATHE COMPANY, fo. ee See: 
117 and 119 Culvert Street, CINCINNATI, OHIO, U.S, A. ¢§ 34 PROSPECT Sf. 
gents: SELIG, SONNENTHAL & Co., London, Eng ; JOHN TRAGARDH CLEVEL ANO. OHO. 


a Co., Goteborg, Sweden; E. S« NNENTHAL, < ria, Germany SEND FOR PRICE LIST No. 4. 


R.S. Stokvis & Zonen, Rotterdam, Holland. 
E 
ngravings For Every-Day Use, 
made by the American Machinist possess the peculiar ee 
property of showing the article illustrated in a very — 


r : No. 163. Sure Grip Wrench 
pleasing manner, and a careful regard for important 


This little tool is made of good steel, nicely finished 
. 7 It will hold " oo t can be put ito aps 
i tails makes these cuts worth having. You can get | seamers drills. etc. It will hold them whether rous 


reamers, drills, et« It will hold them whether round 











. Tl. ALLEN, President. 

i. B. PRANKLIN, Vice-President. 

. B. ALLEN, Second Vice-President. 

. B. PIERCE, Secretary and Treasurer 

. B. BRAINERD, Assistant Treasurer. 

. F. MIDDLEBROOK, Assistant Secretary. 
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9 t0 15 in, Swing, 


CATALOGUE FREE. 












square or oval We made this for use in our shop and 


cuts cheaper, but none better. This is for people _ have decided it is one of our handiest tools 


ics eet died, emetawion was the * bier cheam” te LENG IH, 3 1-2 ins CAPACITY, 1-4 in, 
who want good engraving, not the ‘“‘h ap” kind. SUMEE, ius.” fur cain an tontanninnene 
Writ Ser Our ‘ ee a of Calipers, Divid 


American Machinist, STEVENS ARMS & TOOL CO. 
256 Broadway, New York City. 


cmcore e FE ALLS, MASS., U.S.A. 
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Cincinnati, Ohio, 


Manufacture Planers as an exclusive specialty. 
Planers only! Nothing but Planers! ! 


| Var 
cam Seis Suny PHILADELPHIA. 


NOTE.—An important feature of our MODERN LABOR-SAVING MACHINE TOOLS 
is the convenient grouping of all of the operating levers and handles, thereby 
ermitting the attendant to make necessary changes with rapidity and ease. 
his is one of the little details of construction which conduce not a little to the 
large capacity for work of our machine tools, as well as to the comfort of the 





operatives. 

PULLEYS { Boring Mille Sending Rolle, Bolt Cutters, Crancs, 3 INJECTORS 
and ? Mechanical $tokers Turn-Tables, Testing 3 for 

SHAFTING. > Machines, Etc. ~ ALL SERVICE. 








Every Engineer 


knows that the maximum productive capacity of an engineering 
establishment or of a manufacturing plant working metals can 
be realized only through the use of the most durable and efficient 
cutting tools, but all of them do not appreciate the service which 
‘*Constant Angle” Twist Drills will render in accomplishing 
this result. Send for catalogue to 


The T. & B. Tool Co., Danbury, Conn. 


FRICTION CLUTCHES rikvos: 





PURPOSES. 


THE OSTERLEIN MACHINE CO., 307 W. Second St., CINCINNATI, OHIO. 


GEAR WHEELS 


AND GEAR CUTTING 


of every description. 


GRANT GEAR WORKS, 
626 Race St., PHILADELPHIA. 
6 Portland St., BOSTON, 

86 Seneca St., CLEVELAND. 





GENUINE RAWHIDE 


5 
on 
~ 
3 
5 
= 
z 
Dv 





Send for Catalog 


ILLING 
ACHINES, 


| Plain and Special. 


LUCAS & GLIEM Machine Works, 
RIDGE AVENUE AND PHILADELPHIA, 


HAMILTON STREET, 





Dynamo 
cBELTINGs 


EXPORT TRADE A SPECIALTY. ST. LOUIS, MO. 








Sand Sifter. 


PATENT PENDING. 


















THE FLAT TURRET LATHE 
Does Lathe work accurately up to 2 in. diameter by 24 in. long. 
JonEs & LAMSON MACHINE Co., Springfield, Vermont, U. 8. A 
English Offices; Room 6, Exchange Building, Stephenson’s 


Place, Birmingham. G. H. Pond, Manager; and 26 Pall Mall 


Manchester, in charge of Henry Kelley & Co. 
Germany, Belgium, Holland, Switzeriand and Austria-Hungary 
M. Koyemann, Charlottenstrasse, 112, Dusseldorf, Germany 


The Acme Machinery Co. 


Manufacturers of 





Acme Bolt and 
Rivet Headers. 


Acme Single, 
Double and Triple 


Cutting from 1-8 In. to 


Automatic Bolt Cutters. pees 908 
Also Separate Heads and Dies. 


GLEASON((#~* MLATHES 
FUL GEAR, EF, yick CH 
powerr? EAR yy. quickc ANGE. 


RACE St. ROCHESTER. N.Y. 


THRUST COLLAR BEARINGS. 


7 














at H -} 














Anti-End 
Friction 

(patenteo.) 
Our T-C, 
S€e@ next ween 





The Ball Bearing Co., 
BOSTON, MASS. 





THE. DANS MACHINE C0, 






PROFITABLE 
FOUNDRY 


HELPER. — 
GOULD & EBERHARDT, Newark, N, J., U.S. A. 


Schuchardt & Schutte, gereral agents, Berlin, Vienna and - 
Pressel | Belig, Nonnenthal & Co., London, England ; Johr BUILDERS Ot 
ang & Sons, Johnstone, Scotland ; White, Child & Reney * 3 . i 
Shaper agents, Vienna, Austria ; G. Koeppen & Co, Shaper FINE LATHES. roam 12 te © eh sulep 
agents, Moscow, Russia, ; Send for Catalogue. 








Bic cle Tools including Rim Drill, automatic and 
y § hand; Wood Rim Nipple Washers 
Automatic and Hand Presses, for in 
serting washers; Tube Cutters, four 
sizes made; Hub Drill, double auto 
matic; Wheel Assembling Stands 
frame stands; 1, 2,3,4 and 5 Spindle 
Sensitive Drills; Shaper, Milling Ma 
chines and Punch Presses. 
} FOX MACHINE CO., 

125 North Front Street, 
GRAND Rapips, Micu., U. S. A 








FLATHER 2 Go., 
High Grade Machine Tools, 


NASHUA, N. H., U.S. A. 

















